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Description 

[0001] The present invention relates to a series of new dithiolan derivatives having an excellent ability to enhance 
the activity of glutathione reductase. The invention also provides a process for preparing these compounds and meth- 

5 ods and compositions using them. 

[0002] Glutathione is found throughout the tissues of the living body, is a major reducing agent in cells, and plays a 
very important role in the oxidation-reduction metabolic processes. In particular, reduced glutathione (GSH), thanks to 
the presence of a thiol group, plays a key role in various cellular defence and repair mechanisms. Glutathione perox- 
idase catalyses the reactions involved in these mechanisms, and is an important enzyme in the antioxidant system, in 

10 which peroxides (e.g. hydrogen peroxide, lipid peroxides and so on) are reduced by GSH. On the other hand, glutath- 
ione reductase is an enzyme which reduces oxidized glutathione (oxldized-type glutathione: GSSG) in the presence 
of NADPH to regenerate GSH. 

[0003] The antioxidant system comprising these materials and enzymes protects ceils from the harmful effects of 
oxidising materials (e.g. above described peroxides, free radicais and so on). Oxidative stress occurs when the balance 

15 between oxidising materials and the antioxidant mechanisms is shifted in favour of the former [J. Appl. Physiol. 1 996 
Nov., 81 (5), 21 99-2202]. It has been reported that oxidative stress is associated with various diseases, such as coronary 
heart disease, cataracts, pulmonary diseases (e.g., idiopathic pulmonary fibrosis, adult respiratory distress syndrome, 
emphysema, asthma, bronchopulmonary dysplasia and interstitial pulmonary fibrosis), chronic renal failure, disorders 
of the nervous system including the peripheral nervous system and the central nervous system (e.g., Parkinson's 

20 disease, schizophrenia, Alzheimer's disease, epilepsy, amyotrophic lateral sclerosis and cerebral ischaemla), gastric 
ulcers, diabetes, hepatocyte necrosis and apoptosis including ethanol-induced hepatopathy, viral diseases (including 
influenza, hepatitis B and HIV), and colorectal cancer [J. Appl. Physiol. 1996 Nov., 81(5), 2199-2202; Free Radical 
Biology & Medicine, Vol. 21 No. 6, 845-853 (1 996); Free Radical Biology & Medicine, Vol. 20 No. 7, 925-931 (1996); 
Gastroenterology, 112, 855-863 (1997); Free Radical Biology & Medicine, Vol. 34, 161-165 (1996); Lancet, 338, 

25 215-216 (1991); Diabetologia, 39, 357-363 (1996); Eur. J. Cancer., 1996 Jan, 32A(1), 30-38; Am. J. Med., 1991 Sep 
30. 91 (3c), 95s-105s; Alcohol. Clin. Exp. Res., 1996 Dec. 20(9 Suppi), 340A-346A; Free Radical Biology & Medicine, 
Vol. 21 No. 5, 641-649 (1996); Pharmacol. Toxicol., 1997 Apr, 80(4), 159-166; Cell. Mol. Biol. (Nolsy-le-grand) 1996 
Feb, 42(1), 17-26; Prostaglandins. Leukot. Essent. Fatty Acids, 1996 Aug, 55(1-2), 33-43; FASEB J., 1995 Sep, 9(12), 
1173-1182]. 

30 [0004] In addition to the above, oxidative stress is thought to be a factor in Down's syndrome, nephritis, pancreatitis, 
dermatitis, fatigue, rheumatism, various malformations (e.g. Duchenne muscular dystrophy, Becker dystrophy, Dubin- 
Johnson-Spring syndrome, favism and so on), Fanconi's anemia, canceration and metastases, septicemia, enhanced 
permeability of the Wood vessels, leukocyte adherence, retinopathy of prematurity, siderpsis, toxic effects of medicines 
(e.g. carcinostatics including platinum chelate, antibiotics, antiparasitics, paraquat, carbon tetrachloride and halothane) 

35 . and radiogenic damages [Yoshihiko Oyanagi, Superoxide dismutase and agents controlling active oxygen species]. 
[0005] In W094/ 12527, it is disclosed that compounds which enhance the synthesis of endogenous GSH are suitable 
for human therapy, in particular for the treatment of various diseases induced by glutathione deficiency, such as the 
pathological states related to oxidative tissue damage, in particular when resulting from an excess of free radicals. 
Some examples of such diseases are: intracellular oxidative state disequilibrium following alcohol abuse, exposure to 

40 xenobiotic agents, damage caused by radiation, hepatic diseases, intoxication from drugs and chemical agents, poi- 
soning by heavy metals, physiological brain ageing (e.g. Parkinson's disease), brain degeneration due to decreased 
glutathione levels caused by altered antioxidant defence mechanisms, such as acute and chronic neurodegenerative 
diseases (e.g., acute pathologies such as: acute ischaemic states, In particular cerebral ictus, hypoglycaemia, and 
epileptic attacks; chronic pathologies such as: amyotrophic lateral sclerosis, Alzheimer's disease, Huntington's chorea), 

45 diseases related to altered functionality of the immune system, in particular resulting from tumour immunotherapy, and 
infertility, in particular male infertility. It is also disclosed that the compounds are suitable for organ reperfusion following 
ischaemic events mainly imputable to free radicals. 

[0006] Furthermore, in Japanese patent publication Kokai Showa 64-2651 6, it is disclosed that a compound which 
increases glutathione levels is useful for the treatment and prevention of various diseases including cataracts, hepatic 

50 disorders, nephritic disorders. 

[0007] At this time, lipoic acid (thioctic acid), which has dithiolan ring in its molecule, is known to influence the bio- 
synthesis and regeneration of reduced glutathione [I. Maitra et al., Free Radical Biology & Medicine, Vol. 18 No. 4, 
823-829 (1995)]. In this literature, it is reported that the total glutathione (oxidized and reduced glutathione) level is 
decreased by administering buthioninesulphoximine (BSO), which is an inhibitor of glutathione synthetase, to newborn 

55 rats, that the decrease is prevented by administering lipoic acid together with BSO, and that cataract formation is 
suppressed. In addition, the literature describes a test on the effects on glutathione reductase achieved by administering 
only BSO or by administering both BSO and lipoic acid. Considering these results, it is understood that the activity of 
glutathione reductase does not change when BSO is simply administered by itself, and that the activity of glutathione 
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reductase also does not increase when lipoic acid is administered in addition to BSO. Bustamente et al Free Radical 
Biol.Med., vol.19, no.3, 1995, pages 339-347 and Sen et al., Biochem. Biophys., vol. 312, no.1, 1994, pages 114-120 
disclose that lipoamide stimulates the production of reduced glutathione (GSH). Szajewski et al., J.Am Chem Soc 
vol. 102, no.6, pages 2011-2026 discloses the use of lipoamide in a study of thiol-disulfide interchange reactions in- 
volving oxidised glutathione. 

[0008] It can, therefore, be deduced from this literature that the total glutathione level will be increased and that 
disorders can be treated when lipoic acid is administered to a patient who is suffering from a disease caused by a 
deficiency of glutathione synthesis, but lipoic acid is not thought to provide sufficient effect against diseases which 
occur in spite of enough glutathione synthesis since it Is understood not to Increase glutathione reductase activity. 
[0009] On the contrary, if the activity of glutathione reductase can be increased, then whether glutathione synthesis 
is or is not adequate, diseases which occur in spite of enough glutathione synthesis and which are caused by oxidative 
stress can be prevented or treated since the supply of reduced glutathione is Increased. 

[0010] Furthermore, in general, in the case of ophthalmologic diseases, such as cataracts, topical application to the 
eyes is preferred to oral administration. However, since lipoic acid is a powerful stimulant, it is impossible to administer 
15 it to the eyes. 

[0011] Compounds having pharmacological activity which contain the dithiolan ring present in the compounds of the 
present invention are disclosed in FR-A-2,707,983; FR-A-1 ,294,134; DE-B-1 .210.B92; GB-A-2, 148,296; Biewenga et 
al., Arch. Biochem. Biophys., vol.312, no.1, 1994, pages 114-120; and Kliukiene et al., Biochem. Mol. Biol.lnt., vol.41, 
no.4, April 1997, pages 707 to 713. Other compounds containing a dithiolan ring are disclosed in DE-B-1 210 893 and 
Chem.Abs., vol.1 06, no.74, 1 9B7 Columbus, Ohio, US, abstract no.1 29241 r. None of these documents discloses com- 
pounds of the present invention nor do they suggest that the compounds of the present invention would have ability 
to enhance the activity of glutathione reductase. 

[001 2] We have now discovered a series of dithiolan derivatives, which have the ability to cause a significant Increase 
In the activity of glutathione reductase and which also remove peroxides. Moreover, the compounds of the present 
invention are less stimulating to the eyes than lipoic acid and similar known compounds are thus especially suitable 
for topical application. 

[0013] For the avoidance of doubt, the compounds of the present invention are named following the IUPAC Rules 
using, as appropriate, lipoic acid (also known as thioctic acid) as the parent compound. This compound has the formula- 
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[0014] The compounds of the present Invention are those compounds of formula (I): 

Cf 

in which: 

r 

one of m and n represents 0, and the other represents 0, 1 or 2; 
k represents 0 or an integer of from 1 to 12; 

A represents a group of formula -CON(R 2 )S0 2 -, in which R 2 represents 

a hydrogen atom, an alkyl group having from 1 to 12 carbon atoms, an aralkyl group defined below the aryl 
moiety of which may optionally be substituted by from 1 to 3 of substituents B defined below an acyl qrouo 
defined below, 7 3 r 
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or one of substituents a defined below; 

B represents a single bond, or a group of formula -N(R 5 )- or -N(R 6 )N(R 5 )- 

in which R 5 and R 6 are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 12 carbon atoms, an araikylgroup defined below the aryl moiety of which may optionally be substituted 
by from 1 to 3 of substituents p defined below, an acyl group defined below, or one of substituents a defined 
below, 

or R 5 , together with R 1 and the nitrogen atom to which they are bonded, may form a heterocyclic ring having 
from 5 to 7 ring atoms defined below; 

R 1 represents: 

a hydrogen atom, 

one of substituents a, defined below, or 

an alkyl group having from 1 to 12 carbon atoms which is unsubstituted or is substituted by from 1 to 3 of 
substituents a defined below and/or substituents y defined below or such a substituted or unsubstituted alkyl 
group in which the carbon chain is interrupted by an oxygen atom and/or a sulfur atom, 

or, where B represents a single bond or a group of formula -N(R 5 )- [in which R 5 is as defined above], R 1 may 
represent a hydroxy group or a group of formula -OR 7 (in which R 7 represents a lower alkyl group defined below, 
a lower alkenyl group defined below, an aralkyf group defined below of which the aryl moiety may optionally be 
substituted by from 1 to 3 of substituents p defined below, or one of substituents a); 

Substituents a are selected from aryl groups defined below, heterocyclic groups defined below, aryl groups defined 
below substituted with from 1 to 3 of substituents p, and heterocyclic groups defined below substituted with from 
1 to 3 of substituents p; 

Substituents p are selected from lower alkyl groups defined below, halogenated lower alkyl groups defined below, 
lower alkoxy groups defined below, lower alkylthio groups defined below, hydroxy groups, carboxy groups, option- 
ally-substituted carbamoyl groups defined below, lower alkoxycarbonyl groups defined below, halogen atoms, nitro 
groups, amine residues defined below, sulfo groups, sulfamoyl groups, cyano groups, and hydroxy-substituted 
lower alkyl groups defined below: 

Substituents y are selected from lower alkoxy groups defined below, lower alkylthio groups defined below, hydroxy 
groups, nitrooxy groups, carboxy groups, lower alkoxycarbonyl groups defined below, halogen atoms, sulfo groups, 
sulfamoyl groups, amine residues defined below, and optionally-substituted carbamoyl groups defined below; 

and pharmaceutically acceptable salts thereof; 

the aryl groups referred to in the definition of substituents a are carbocyclic aromatic hydrocarbons having from 6 
to 14 ring carbon atoms in one or more aromatic carbocyclic rings which may be fused to a cycloalkyl group having 
from 3 to 1 0 ring carbon atoms; 

the aralkyl groups referred to in the definitions of R 2 , R 5 , R 6 and R 7 are alkyl groups having from 1 to 6 carbon 
atoms which are substituted by from 1 to 3 aryl groups defined above; 

the acyl groups referred to in the definitions of R 2 , R 5 and R 6 are selected from the group consisting of alkylcarbonyl 
groups having from 1 to 30 carbon atoms, halogenated alkylcarbonyl groups having from 2 to 6 carbon atoms, 
alkoxyalkylcarbonyl groups in which each of the alkoxy and alkyl moieties has from 1 to 4 carbon atoms, unsaturated 
alkylcarbonyl groups having from 3 to 6 carbon atoms, arylcarbonyl groups in which the aryl moiety is as defined 
above, halogenated arylcarbonyl groups in which the aryl moiety is as defined above, (C.,_ 6 ) aikyl-substituted aryl- 
carbonyl groups in which the aryl moiety is as defined above, hydroxy-substituted arylcarbonyl groups in which 
the aryl moiety is as defined above, (C^g) alkoxy-substituted arylcarbonyl groups in which the aryl moiety is as 
defined above, nitro-substltuted arylcarbonyl groups in which the aryl moiety is as defined above, lower alkoxy- 
carbonyl-substituted arylcarbonyl groups in which the aryl moiety is as defined above and the alkoxycarbonyl 
substituents have from 2 to 7 carbon atoms, aryi-substituted arylcarbonyl groups in which each aryl moiety is as 
defined above, alkoxycarbonyl groups having from 2 to 7 carbon atoms, alkoxycarbonyl groups having from 2 to 
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7 carbon atoms in which the alkoxy moiety is substituted with a halogen atom era trt-fC, 6 ) alkyl silyl group 
aralkylcarbonyl groups in which the alkyl moiety has from 1 to 6 carbon atoms and the aryl moiety is as defined 
above and may optionally be substituted by 1 or 2 alkoxy groups having from .1 to 6 carbon atoms or nitro groups 
lower alkanesulphonyl groups in which the lower alkyl moiety has from 1 to 6 carbon atoms, halogenated lower 
alkanesulphonyl groups in which the lower alkyl moiety has from 1 to 6 carbon atoms and arylsulphonyl groups in 
which the aryl moiety Is as defined above; 

! he 7 ' membered heterocyclic rings which may be formed from a combination of R1 , R5 a „d the nitrogen atom 
to which they are attached have from 1 to 3 sulphur and/or oxygen and/or nitrogen atoms of which at least one 
must be a nitrogen atom, said groups being optionally substituted by 1 or 2 oxygen atoms and/or 1 to 3 of substit- 
to 6 ring atoms ' ° Ptl ° na " y being fUSed with a cart >ocyclic or heterocyclic group having from 3 

the lower alkyl groups referred to in the definitions of R? and substituents p are straight or branched chain groups 
15 having from 1 to 6 carbon atoms; u'uuhs 

the lower alkenyl groups referred to in the definition of R? are straight or branched chain groups having from 2 to 
6 carbon atoms; . 

the heterocyclic groups referred to in the definition of substituents a have from 5 to 7 ring atoms of which from 1 
to 3 are sulphur and/or oxygen and/or nitrogen atoms, said groups being saturated or unsaturated, optionally being 
substftutedby 1 or 2 oxygen and/or sulphur atoms, and further optionally being fused with a carbocyclic or hete- 
rocyclic group having from 3 to 6 ring atoms; 

the halogenated lower alkyl groups referred to in the definition of substituents p comprise a lower alkyl group as 
defined above which is substituted by 1 or more halogen atoms; 

the lower alkoxy groups referred to in the definitions of substituents p and substituents y are 

straight or branched chain groups having from 1 to 6 carbon atoms; 

the lower alkylthio groups referred to in the definitions of substituents p and substituents y are 

straight or branched chain groups having from 1 to 6 caibon atoms; 

the amine residues referred to in the definitions of substituents p and substituents y are groups of formula -NR«R" 
wherein R* and R" are the same or different and each represents a hydrogen atom, a lower alkyl group as defined 

S ' 3 7T ? L 9r0UP haV J n9 fr0 T 3 t0 8 rlng Carbon atoms " an af Y' 9 rou P as def '^d above, a heterocyclic 
group as defined above, or R* and R" together with the nitrogen atom to which they are attached represent a 5- 
to 7-membered nitrogen-containing heterocyclic group as defined above; 

the optionally-substituted carbamoyl groups referred to in the defintions of substituents p and substituents y are 
groups of formula -CON R a 'R b ' wherein R* and R* are the same or different and each represents any of the atoms 
or groups represented by R« and R" defined above or one of R* and R" represents a hydrogen atom and the 
other represents an acyl group as defined above or an amihosulphonyl group; 

the lower alkoxycarbonyl groups referred to in the definitions of substituents p and substituents y comprise a car- 
bonyl group wh.ch is substituted by a straight or branched chain alkoxy group having from 1 to 6 carbon atoms; and 

the hydroxy-substituted lower alkyl groups referred to in the definitions of substituents p and substituents y are 
lower alkyl groups as defined above which are substituted by 1 or more hydroxy groups 

ITthl JJ f^? h Sent '"T?" a ' S ,° Pr ° VideS thS USe ° f 3 com P° und of (0 or a pharmaceutical^ acceptable 

whL^ay hi . human* " * '° r enhancin 9 the activit V of 3^lo n e reductase in a mammal, 

IZhir Jf h fo^h S6nt '"T"! 10 " a 'f ° PrOV, ' deS thS USe ° f 3 com P° und of f^mula (I) or a pharmaceutical^ acceptable 
be human manufacture <* ■ medicament for the treatment or prevention of cataract In a mammal, which may 
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[0017] In the compounds of the present invention, one of m and n represents 0, and the other represents 0, 1 or 2. 
Preferably, either both of m and n represent 0, or one of m and n represents 0 and the other represents 1. More 
preferably, both of m and n represent 0. 

[0018] We prefer those compounds of formula (I) in which k represents 0 or an integer of from 1 to 6, more preferably 
an integer of from 2 to 6, and most preferably an integer of from 4 to 6. 

[0019] Where R 1 or substituent a represents an aryl group; this is a carbocyclic aromatic hydrocarbon group having 
from 6 to 1 4 ring carbon atoms in one or more aromatic carbocyclic rings or is such a group which is fused to a cycloalkyl 
group having from 3 to 10 ring carbon atoms. Examples of carbocyclic aromatic hydrocarbon groups having from 6 to 
14 ring carbon atoms in one or more aromatic carbocyclic rings include the phenyl, naphthyl (1- or 2- naphthyl), phen- 
anthrenyl and anthracenyl groups. An example of a group in which an aromatic carbocyclic ring Is fused to a cycloalkyl 
group is the 2-indanyl group. 

[0020] Where R 1 or substituent a represents a heterocyclic group, this has from 5 to 7 ring atoms of which from 1 to 
3 are sulphur and/or oxygen and/or nitrogen hetero-atoms. The group may be saturated or it may be unsaturated and 
preferably aromatic. 

[0021 ] Where the heterocyclic groups referred to herein have 3 hetero-atoms, we prefer that all three, two or one of 
these atoms are nitrogen atoms, and, correspondingly, none, one or two are sulphur and/or oxygen atoms. 
[0022] Examples of such saturated heterocyclic groups include, for example, the pyrrolidinyl, imidazolidinyl, pyrazo- 
lidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, dithiolanyl, thiadiazoiidinyl, oxadiazoiidinyl, drthiazo- 
lidinyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl dioxanyl and homopiperazinyl groups. Of these groups, we 
particularly prefer those 5- to 7-membered saturated heterocyclic groups which have one or two nitrogen atoms or 
have one nitrogen atom and one sulphur atom or one oxygen atom, such as the pyrrolidinyl, thiazolidinyl, imidazolidinyl, 
piperidyl, morpholinyl, thiomorpholinyl and piperazinyl groups. 

[0023] If desired, the above-described saturated heterocyclic groups may be substituted by one or two sulphur and/ 
or oxygen atoms to form an oxo group and/or a thioxo group. Examples of such groups include the piperidonyl, pyrro- 
lidonyl, thlazolldonyl, dioxothiazolidinyl, thioxodithlazolidinyl, dioxoimidazolidinyl and dioxooxazolidinyl groups. 
[0024] Also, if desired, the above-described saturated heterocyclic group may be fused with another cyclic group, 
preferably having 3, 4, 5 or 6 ring atoms, and which may be carbocyclic or heterocyclic, most preferably a benzene 
ring. Examples of such fused ring groups include the benzodioxanyl, indoiinyl, isoindolinyl, benzooxazinyl, benzothia- 
zolidlnyl, benzothiazlnyl, chromanyl, S-acetoxy^.S^.a-tetramethylchroman^-yl, and isoindol-1 ,3-dlon-2-yl groups. 
[0025] Examples of such aromatic heterocyclic groups Include the furyl, thienyl, pyrroiyl, azepinyl, pyrazolyl, imida- 
zolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyranyl, pyridyl, pyridazi- 
nyl, pyrimidinyl and pyrazinyl groups. Of these, those 5- to 7-membered aromatic heterocyclic groups which have at 
least one nitrogen atom and may have an oxygen atom and/or a sulphur atom are preferred. Examples of such groups 
include the pyrroiyl, azepinyl, pyrazolyl, imidazolyl, oxazolyl, Isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, triazolyl, 
tetrazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl and pyrazinyl groups. The pyridyl, imidazolyl, oxazolyl, pyrazinyl 
and thiazolyl groups are most preferred. 

[0026] Also, if desired, the above-described aromatic heterocyclic group may be fused with another cyclic group, 
preferably having 3, 4, 5 or 6 ring atoms, and which may be carbocyclic or heterocyclic, most preferably a benzene 
ring. Examples of such fused ring groups include the indolyl, benzofuryl, benzothienyl, benzooxazolyl, benzoimidazolyl, 
quinolyl, Isoquinolyl, quinoxalyl groups. 

[0027] Also, the above-described aromatic heterocyclic groups may be substituted by one or two sulphur and/or 
oxygen atoms to form an oxo group and/or a thioxo group, and examples of such groups include the pyridonyl, oxa- 
zolonyl, pyrazolonyl, isoxazolonyl and thioxodithiazolyl groups. 

[0028] If desired, any of the above aryl and heterocyclic groups may be substituted by one or more, preferably from 
1 to 3, of substituents p, defined above and exemplified below. 

[0029] Where R 1 represents an alky I group having from 1 to 12 carbon atoms, this may be a straight or branched 
chain group which may be unsubstituted or may be substituted by from 1 to 3 of substituents y, defined above and 
exemplified below. Examples of such unsubstituted alkyl groups include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, t-butyl, pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1 ,1-dimethylpropyl, 1,2-dimethyl- 
propyl, 2,2-dimethylpropyl, hexyl, 2-hexyi, 3-hexyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 
1 ,2-dimethyibutyl, 1 ,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyi, 3,3-dimethylbutyl, 1 ,1 ,2-trimethylpropyl, 
1 ,2,2-trimethylpropyl, heptyl, 2-heptyl, 3-heptyl, 4-heptyl, 3,3-dimethylpentyl, octyl, 2-methylheptyl, 2-ethylhexyl! 
1 ,1 ,3,3-tetramethylbutyl, nonyl, 2-nonyl, 3-nonyl, 4-nonyi, 5-nonyl, 2-methyloctyl, 3-methyloctyl, 4-methyloctyl, 5-meth- 
yloctyl, 6-methyloctyl, 7-methyloctyl, 8-methyloctyl, 6 ,6- dim ethyl heptyl, decyl, 2-decyl, 3-decyl, 4-decyl, 5-decyl, 

2- methylnonyl, 3-methylnonyl, 4-methylnonyl, 6, 6-dim ethyl octyl, undecyl, 2-undecyl, 3-undecyi, 4-undecyl, 5-undecylj 
6-undecyl t 2-methyldecyl, 3-methyldecyl, 4-methyldecyl, 5-m ethyl decyl, 6-methyldecyl, 7-m ethyl decyl, 8-methyldecyl,' 
9-methyldecyl, 7-ethylnonyl, dodecyl, 2-dodecyl, 3-dodecyl, 4-dodecyi, 5-dodecyl, 6-dodecyl, 2-methylundecyl| 

3- methylundecyI, 4-methylundecyi, 5-methyl undecyl, 6-methylundecyl, 7-methylundecyl, 8-methylundecyl, 9-methyI- 
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30 



25 



undecyl and 1 0-methylundecyl groups. Of these, straight or branched alkyl groups having from 1 to 6 carbon atoms 
are preferred straight or branched alkyl groups having from 1 to 4 carbon atoms are more% e£r rod and Te methT 
ethyl, propyl, isopropyl, butyl, isobutyl and t-butyl groups are most preferred Purred, and the methyl, 

[0030] Alternatively. R1 may represent such an alkyl group in which the carbon chain is interruoted bv on* „r m„™ 

2S s ^rf 0 ^^^ Examp,es ° f such 9™P* '"dud. any of the aTve a SJSSSSSTiS 
stituted by a single alkoxy or alkylthio group, which itself may be further substituted by an a Z aShio ™ 
the alkoxy and alkylthio groups being as exemplified below in relation to substituent B 2c iy Z^^Z 5 

canLonT 5 ^T^' ^ fr0m 2 t0 10 Cafbon at ° ms - alkylthio^. groups ^favtc f rom 2 to 1 0 

o^hinh h l^?" 2 ^ 3 ky ' 9r ° UpS ° f WhiCh the a,kyl part has from 1 ,0 5 ca *°" atol and benzy SaS qrouos 
of whlch the alky part has from 1 to 5 carbon atoms (the benzyl part of the benzyloxya.kyl and St S aroucl 
may be unsubstltuted or substituted with from 1 to 3 of substituents B) orouos of thL* till °* nzyltnloal W aro u u P s 

omethyl and 4-methoxybenzylthiomethyl groups are preferred *y««yemyi, oenzyitni 

ELh^ 6 - 6 R2 ' RS ° r ?. represents an alkvl 9™P h^ing from I to 12 carbon atoms, this may be a straiaht or 
branched chain group, as defined and exemplified above in relation to FV 9 
[0032] Where R2 rs or RS re p resents an aralkyl group, this is a lower alkyl group (preferably having from 1 to 6 
carbon atoms, more preferably from-1 to 4 carbon atoms, still more preferably from 1 to 3 clrbon 1 2 »Th ™<f 

roSn to" Ri 0 ^^ "T H " ^ * 1 * 3 ^E^^ 
relation to Ri Specific examples of such aralkyl groups include the benzyl, 1 -phenylethyl 2-phenvlethvl a naohthJi 

methy B-naphthylmetbyl. diphenylmethyl, triphenylmethyl, a-naphthyldipLnyLthyl ^S^SSS^SX 
these. ,he benzyl, -phenylethyl and2-phenylethy. groups ^pml^ Any J^b bLb gn^S^r^!^ 
to^TZT^T 1 :? by f ? m 1 1 ° 3 ° f M ^ Y **ned *nd exemplified below. 9 y unsubstrtuted 
for SmpTe ^ ' °' *" 9r ° UP ' may be 30 aliphat,c - aromatlc ° r heterocyclic acyl group. 

^XTT y> 9 , r ° UP ha . Vi " 9 fr ° m 1 10 30 ' Pref6rab,y from 1 10 21 and more Preferably from 1 to 8 carbon atoms 

cvlcarbonv? ^T^T^ PiVa '° y '' Va,efyl - is °^' -Jtanoyl, nortjSrt ony T 

cylcarbonyl, 3-methylnonylcaroonyl, 8-methylnonylcarbonyl. 3-ethyloctylcarbonyl, 3,7-dimethyloctytea*S m 

de^lcarbonyl dodecylcarbonyl. tridecylcaroonyl. tetradecylcaroo.nyl, pente^^^^^ 
Ijethy.pentadecylcarbonyl.U-methylpentadecylcarbonyl, 13,13-dfmeinyltetradec^ 

c lIn^r eX f deC f a ? 0nyl ' 0CtadeCy,Carb0nyl ' 1 - meth y'h a Ptadecyfcaroonyl.nonadecXroS 
carbony, and heneicosylcarbony. groups; of these, the groups having from 1 to 5 carbon -tom.Sl^2SJ 

a halogenated alkylcarbonyl group having from 2 to 6 carbon atoms, preferably 2 or 3 carbon atoms «,« tho 
chloroacetyl, dichloroacetyl, trichloroacetyl and trlflubroacetyl groups! 

s^r^SS? 1 <°«**°natoms, 

2^ Tf? a "? lca *° nyl 9™P havin 9 fror "3t°6caroon atoms, such as the acryloyl.propioloylmethacrylovl 
crotonoyl, allylcarbonyl, isocrotonoyl and (§>2-methyl-2-butenoyl groups; propioioyi, metnacryloyl, 

an arylcarbonyl group, such as the benzoyl, a-naphthoyl and 3-naphthoyl groups; 

a halogenated arylcarbonyl group, such as the 2-bromobenzoyl and 4-chlorobenzoyl groups; 

a lower alkyl-substituted arylcarbonyl group, such as the 2,4,6-trimethylbenzoyl and 4-toluoyl groups; 

be h nz d oW^o^^ 

a lower alkoxy-substituted arylcarbonyl group, such as the 4-anisoyl group; 
^ a nitro-substituted arylcarbonyl group such as the 4-nitrobenzoyl and 2-nitrobenzoyl groups; 

a lower alkoxycaroonyl-substituted arylcarbonyl group, such as the 2-(methoxycarbonyl)benzoyl group; 
an aryl-substituted arylcarbonyl group, such as the 4-phenylbenzoyl group; 



40 



45 
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a lower alkoxycarbonyl group preferably having from 2 to 7 carbon atoms, such as the methoxycarbonyl, ethoxy- 
carbonyl, propoxycarbonyl, butoxycarbonyl, sec-butoxycarbonyl, t-butoxycarbonyl and isobutoxycarbony! groups; 

a lower alkoxycarbonyl group, preferably having from 2 to 7 carbon atoms, which is substituted with a halogen 
atom or a tri-iower alkylsilyl group, such as the 2,2,2-trichloroethoxycarbonyl and 2-trimethylsilylethoxycarbonyl 
groups; 

an aralkylcarbonyl group, of which the aryl ring may be unsubstituted or may be substituted with 1 or 2 lower alkoxy 
or nitro groups, such as the benzylcarbonyl, 4-methoxybenzylcarbonyl, 3,4-dimethoxybenzylcarbonyl, 2-nftroben- 
zylcarbonyl and 4-nitrobenzylcarbony! groups; 

a lower alkanesulphonyl group, preferably having from 1 to 6 carbon atoms, such as the methanesuiphonyl, 
ethanesulphonyl and propanesulphonyl groups; 

a halogenated lower alkanesulphonyl group, preferably having from 1 to 6 carbon atoms, such as the chlorometh- 
anesulphonyl, trifiuoromethanesulphonyl and pentafluoro ethanesulphonyl groups; and 

an arylsulphonyl group, in which the aryl part is as defined and exemplified above in relation to R 1 , such as the 
benzenesulphonyl and £-to!uenesuIphonyl group. 

[0034] Of the above groups, we preferthe aliphatic acyl groups, the aromatic acyl groups, the alkoxycarbonyl groups 
and the lower alkanesulphonyl groups, more preferably the alkylcarbonyl groups and the lower alkoxycarbonyl groups. 
[0035] Where R s , together with R 1 and the nitrogen atom to which they are attached forms a heterocyclic group, this 
has from 5 to 7, more preferably 5 or 6, ring atoms of which from 1 to 3 are sulphur and/or oxygen and/or nitrogen 
hetero-atoms, at least one being a nitrogen atom. Preferably there are one or two nitrogen atoms and none or one 
oxygen atom or sulphur atom. Examples of such groups Include the pyrrolidino, 3-thlazotidinyl, piperidino, piperazino, 
morpholino, thiomorphollno, homoplperazino, imidazolidinyl and imidazolyl groups. Such groups may be substituted 
or unsubstituted, preferably with one or two oxygen atoms and/or with 1 to 3 of substituents p, as defined above, and 
may be fused with another cyclic group, preferably having 3, 4, 5 or 6 ring atoms, and which may be carbocyclic or 
heterocyclic, most preferably a benzene ring. Examples of such groups are the N-methylpiperazino, N-t-butoxycarb- 
onylpiperazino, 1-indolinyl, 2-carboxy- 1-indolinyl, 2-methoxycarbony I- 1-indolinyl, 3,4-dimethyl-indolin-2,5-dione-1 -yl 
and isoindol-1 ,3-dion-2-yl groups. 

[0036] Where R 7 or substituent p represents a lower alkyl group, this may be a straight or branched chain group 
having from 1 to 6, preferably from 1 to 4, carbon atoms, and examples include the methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, hexyl, Isohexyl, 4-methyl- 
pentyl, 3-methylpentyl, 2-methylpentyl, 1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyI, 1 ,1-dimethylbutyl, 
1 ,2-dimethylbutyl, 1 ,3-dimethylbutyl, 2,3-dimethyIbutyl and 2-ethylbutyl groups. Of these, we prefer those alkyl groups 
having from 1 to 4 carbon atoms, particularly the methyl, ethyl, propyl, isopropyl, butyl, Isobutyl and t-butyl groups, and 
most preferably the methyl group. 

[0037] Where R 7 represents a lower alkenyl group, this may be a straight or branched chain group having from 2 to 
6, preferably 3 or 4, carbon atoms, and examples include the vinyl, allyl, methallyl, 1-propenyl, isopropenyl, 1-butenyl, 
2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl and 4-hexenyl 
groups, of which the vinyl, allyl, methallyl, 1-propenyl, isopropenyl and butenyl groups are preferred, the allyl and 
2-butenyl groups being most preferred. 

[0038] Where R 7 represents an aralkyl group, this may be any of the aralkyl groups defined and exemplified above 
in relation to R 2 ; 

[0039] Where substituent p represents a halogenated lower alkyl group, this may be any of the above alkyl groups 
which is substituted by at least one halogen atom. Although there is no critical limitation on the number of halogen 
substituents, and the group may, if desired, be perhalogenated, in general, from 1 to 3 halogen atoms, selected from 
fluorine, chlorine, bromine and iodine atoms, are preferred. Examples of such haloalkyl groups include the chloromethyl, 
dichloromethyl, trichloromethyl, trifluoromethyl, 2-chloroethyl, 2-fluoroethyl, 2-bromoethyl, 2-iodoethyl, 2,2,2-trichIoroe- 
thyl, 2,2,2-trifluoroethyl, 3-chloropropyl, 3-fluoropropyl, 3-bromopropyl, 3-iodopropyI, 3,3,3-trichloropropyl, 3,3,3-trif- 
luoropropyl, 4-chlorobutyl, 4-fIuorobutyI, 4-bromobutyl and 4-iodobutyl groups. 

[0040] Where substituent p or substituent y represents a lower alkoxy group, this may be a straight or branched chain 
group having from 1 to 6, preferably from 1 to 4, carbon atoms, and examples Include the methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, Isobutoxy, sec-butoxy, t-butoxy, pentyloxy, isopentyloxy, neopentyloxy, 2-methylbutoxy, 1-ethylpro- 
poxy, hexyloxy, isohexyloxy, 3-methylpentyloxy, 2-methylpentyloxy, 1 -methylpentyloxy, 3,3-dimethylbutoxy, 2,2-dimeth- 
ylbutoxy, 1,1-dimethylbutoxy, 1 ,2-dlmethylbutoxy, 1 ,3-dimethylbutoxy, 2,3-dimethylbutoxy and 2-ethylbutoxy groups. 
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Of these, we prefer those alkoxy groups having from 1 to 4 carbon atoms, particularly the methoxy, ethoxy, propoxy, 
isopropoxy, butoxy and t-butoxy groups, and most preferably the methoxy group. 

[0041] Where substituent p or substituent y represents a lower alkyrthio group, this may be a straight or branched 
chain group having from 1 to 6, preferably from 1 to 4, carbon atoms, and examples include the methylthio, ethylthio, 
propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, t-butylthio, pentylthio, isopentylthio, neopentylthio,' 
2-methylbutylthio, 1-ethylpropylthio, hexylthio, isohexylthio,4-methylpentylthlo, S-methylpentyithio^-methylpentylthio,' 
1-methylpentylthio, 3,3-dimethylbutylthio, 2,2-dimethylbutylthio, 1 ,1-dimethylbutylthlo, 1 ,2-dimethylbutylthio,' 
1,3-dimethylbutylthio, 2,3-dimethylbutylthio and 2-ethy I butylthio groups. Of these, we prefer those alkylthlo groups 
having from I to 4 carbon atoms, particularly the methylthio, ethylthio, propylthio, isopropylthio, butylthio and isobutylthio 
groups, and most preferably the methylthio group, 

[0042] Where substituent p or substituent y represents an amine residue, this is a group of formula -NR a R b , where 
R a and R b are the same or different and each represents a hydrogen atom, a lower aikyl group (as defined and exem- 
plified above in relation to R 7 or substituent p), a cycloalkyl group having from 3 to 8, preferably 5 or 6, ring carbon 
atoms, an aryl group (as defined and exemplified above in relation to R 1 ), an aralkyl group (as defined and exemplified 
above in relation to R 2 ), a heterocyclic group (as defined and exemplified above in relation to R 1 ), or R a and R b together 
with the nitrogen atom to which they are attached represent a nitrogen-containing heterocyclic group (as defined and 
exemplified above in relation to R 5 and R 1 ). Examples of such groups include: 

the amino group; 

alkylamino and dlalkylamino groups, such as the methylamino, ethylamino, isopropylamino, butylamino, dimeth- 
ylamino, diethylamino, diisopropylamino and dibutylamino groups; 

cycloalkylamino and dicycloalkylamlno groups, such as the cyclopentylamino, cyclohexyl amino, dicyclopentyfaml- 
no and dicyclohexylamino groups; 

saturated cyclic amino groups, that is heterocyclic groups having a nitrogen atom in the ring, such as the pyrrolidine, 
piperidino, piperazino, N-methylpiperazino, morpholino and thiomorpholino groups; 

aryl- and aralkylamino groups of which the nitrogen atom may be substituted with a lower aikyl group, such as the 
anilino, benzylamino, N-methylaniiino and N-methylbenzyiamino groups; and 

a heterocyclic-substftuted amino group, in which the nitrogen atom may be substituted with a lower aikyl group, 
such as the pyridylamino, N-methylpyridyiamino and^-ethyipyridylamino groups. 

[0043J Of these, we prefer the amino group, mono- and di-alkylamino groups, saturated cyclic amino groups (such 
as the pyrrolidino, piperidino, piperazino, N-methylpiperazino, morpholino and thiomorpholino groups) and aryl- and 
aralkylamino groups of which the nitrogen atom may be substituted with a lower alky! group (such as the anilino, 
benzylamino, N-methylanllino and N-methylbenzylamino groups). 

[0044] Where substituent p or substituent y represents a carbamoyl group of which the nitrogen atom may be sub- 
stituted, this is a group of formula -CONR a 'R b ', where R a ' and R b ' are the same or different and each represents any 
of the atoms or groups represented by R a and R b or a one of R a ' and R b< represents a hydrogen atom and the other 
represents an acyl group (which may be any of the acyl groups defined and exemplified above in relation to R2) or an 
aminosulphonyl group. Examples of such carbamoyl groups include: 

the carbamoyl group; 

alkylcarbamoyl and dialkylcarbamoyl groups, such as the methylcarbamoyl, ethylcarbamoyl, isopropylcarbamoyl, 
butylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, diisopropylcarbamoyl and dibutylcarbamoyi groups; 

cycloalkylcarbamoyl and dicycloalkylcarbamoyl groups, such as the cyclopentylcarbamoyl, cyclohexylcarbamoyl, 
dicyclopentylcarbamoyl and dicyclohexylcarbamoyl groups; 

saturated cyclic aminocarbonyl groups, that is carbonyl groups attached to a heterocyclic group having a nitrogen 
atom in the ring, such as the pyrrolidinocarbonyl, piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocar- 
bonyi, morpholinocarbonyl and thiomorpholinocarbonyl groups; 

aryl- and aralkylcarbamoyl groups of which the nitrogen atom may be substituted with a lower aikyl group, such 
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as the phenylcarbamoyl, benzylcarbamoyl, N-methylphenylcarbamoyl and^-methylbenzylcarbamoyl groups; 

a heterocyclic-substituted carbamoyl group, in which the nitrogen atom may be substituted with a lower alkyl group, 
such as the pyridylcarbamoyl, N-methylpyridylcarbamoyl and N-ethylpyridyicarbamoyl groups; and 

acylcarbamoyl groups, especially alkanesulphonyiaminocarbonyi groups, such as the methanesulphonylaminoc- 
arbonyl group and the aminosulphonylaminocarbony! group. 

[0045] Of these, we prefer the carbamoyl group, mono- and di-alkylcarbamoyl groups, saturated cyclic carbamoyl 
groups (such as the pyrrolidinocarbonyl, piperidinocarbonyl, plperazinocarbonyl, N-methylpiperazinocarbonyl, mor- 
pholinocarbonyl and thiomorpholinocarbonyl groups), aryl- and aralkylcarbamoyl groups of which the nitrogen atom 
may be substituted with a lower alkyl group (such as the phenylcarbamoyl, benzylcarbamoyl, N-methylphenylcarbamoyl 
and N-methylbenzylcarbamoyl groups) and alkanesulphonyiaminocarbonyi groups (such as the methanesulphonylami- 
nocarbonyl group). 

[0046] Where substituent p or substituent y represents a lower alkoxycarbonyl group, this may be a straight or 
branched chain group having from 1 to 6, preferably from 1 to 4, carbon atoms in the alkoxy part (i.e. from 2 to 7 carbon 
atoms in the alkoxycarbonyl part), and examples include the methoxycarbonyl, ethoxycarbonyt, propoxycarbonyl, iso- 
propoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl, iso- 
pentyloxycarbonyl, neopentyloxycarbonyl, 2-methylbutoxycarbonyl, 1-ethylpropoxycarbonyl, hexyloxycarbonyl, iso- 
hexyloxycarbonyl, 4-methy (pentyloxycarbonyl, 3-methylpentyloxycarbonyl, 2-methylpentyloxycarbonyl, 1-methyl- 
pentyloxycarbonyl, 3, 3-dim ethyl butoxycarbonyl, 2,2-dimethylbutoxycarbonyl, 1 ,1 -dimethylbutoxycarbonyl, 1 ,2-dimeth- 
ylbutoxycarbonyl, 1 ,3-dimethyIbutoxycarbonyl, 2,3-dimethylbutoxycarbonyl and 2-ethylbutoxycarbonyl groups. Of 
these, we prefer those alkoxycarbonyl groups having from 1 to 4 carbon atoms, particularly the methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl and t-butoxycarbonyl groups, and most pref- 
erably the methoxycarbonyl group. 

[0047] Where substituent p or substituent 7 represents a halogen atom, this may be a fluorine, chlorine, bromine or 
Iodine atom, preferably a fluorine or chlorine atom. 

[0048] Where substituent p represents a hydroxy-substituted lower alkyl group, this may be any of the lower alkyl 
groups defined and exemplified above in relation to R 2 which is substituted by one or more hydroxy groups. Examples 
of such groups include the hydroxymethyl, hydroxyethyl, hydroxypropyl and hydroxybutyl groups. 
[0049] Of the compounds of the present invention, those compounds of formula (I) in which the group of formula 
-(CH 2 )|<-A-B-R 1 is bonded to the 3-position of the dithiolan ring are preferred. Such compounds may be represented 
by the formula (!'): 



(in which A, B, R 1 , k, m and n are as defined above). 

[0050] Where the compounds of the present invention possess a basic group, such as an amino or imino group, the 
compounds can form salts with acids. On the other hand, where the compounds of the present invention possess an 
acidic group, such as a carboxy group or an imido group, they can form salts with bases. There is no particular restriction 
on the nature of such salts, provided that, where they are intended for pharmaceutical use, they are pharmaceutical ly 
acceptable, that is they are not less active (or unacceptably less active) than the compound of formula (I) itself, and 
are not more toxic (or unacceptably more toxic) than the compound of formula (I) itself. 

[0051] Examples of such salts formed between a basic group in the compound of the present invention and an acid 
include: salts with mineral acids, especially hydrohalic acids (such as hydrofluoric acid, hydrobromic acid, hydroiodic 
acid or hydrochloric acid), nitric acid, perchloric acid, carbonic acid, sulphuric acid or phosphoric acid; salts with lower 
alkylsulphonic acids, such as methanesulphonic acid, trifluoromethanesulphonic acid or ethanesulphonlc acid; salts 
with arylsulphonic acids, such as benzenesulphonic acid orp-toluenesulphonic acid; salts with organic carboxylic acids, 
such as acetic acid, fumaric acid, tartaric acid, oxalic acid, maleic acid, malic acid, succinic acid, benzoic acid, mandelic 
acid, ascorbic acid, lactic acid, gluconic acid or citric acid; and salts with amino acids, such as glycine, lysine, arginine, 
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ornithine, glutamic acid or aspartic acid. 

[0052] Examples of such salts formed between an acidic group in the compound of the present invention and a base 
include: salts w.th an alkali metal, such as sodium, potassium or lithium; salts with an alkaline earth mitS such as 

s ITiz:: : ic,um: (t sa, f h r i,h r ther metai ' such 33 ™»»^ » i™.- 

Ic r m \t f r t -° Ctylamine - dibenzylamine, morpholine, glucosamine, a phenylglycine alkyl ester e^hylen 
ediamlne N-methy glucamine, guanidine, methylamine. dimethylamine, diethylamine, triettylamlne 2iS5£SE 
cyclohexylamine, dicyclohexylamlne, N.N-dibenzylethylenedlamlne, chloroprocaine procaine dlelhanolaSS ZTn 

SETtS"*? tetrameth y'— and tr^hydrox^hyO^ 

no acid, such as glycine, lysine, arginine, ornithine, glutamic acid or aspartic acid 

Zlll 25 rT"* 8 °° mp ° Und of the present ,nventi0 " flowed to stand in the air, It may absorb water to form a 
hydrate. Such hydrates also form a part of the present Invention 

[0054] Where a compound of the present invention contains an asymmetric carbon atom In Its molecule It can form 
SSLT" ? ^ ? - ° r * confi 9 urati °"' A »"°"9" these are all represented herein by a slngte molecZ 
5 S ' PreS6n . ' nVent u° n indUdeS b ° th indiV,dual ' isolaled isomere and including racSeTmereof 

te JaTs ESSE* Synthesis J echni ^ es « ^Ployed or optica.ly active compounds are employed as start ^ng ma- 

Lrl™ s hT^T* ^ Prepared d, ' reCtly: ° n the ° ther hand ' * a mixture of ls °™* prepared, the Sdual 
isomers may be obtained by conventional resolution techniques moiviauai 

which? ° f COmP ° UndS ° f the present invention - we P refer *ose compounds of formula (I) and salts thereof in 

(A) one of m and n Is 0, and the other is 0 or 1 ; 

(B) k is 0 or an integer of from 1 to 8; 

Srl^TT 3 f hyC I r0Xy 9TOUP " an a,k0Xy gr0Up havin 9 from 1 t0 5 carbon atoms, a heterocyclic group an 
alkyl group having from I to 12 carbon atoms which is unsubstituted or is substituted by rom 1 to 3 tfsuSuents 

tnZ~^zrx^zr or unsubst,tuted a,kyi group in which the caLn chai - is 

^ZSJ^bS^^ P " which ' R2 is a hydrosen atom - an a,kyl 9 ™ p *™ i - « 

o?dfffIr e T« e „H S / t 9>e b ° nd ' ° r ! 9r0UP ° f f0fmUla - N(RS) - ° r - N (R 5 )N(R 6 )- [in which R5 and R6 are the same 
^different and each represents a hydrogen atom, an alkyl group having from 1 to 12 carbon atoms or a ben™ ■ 

[0055] Of the above, we particularly prefer those compounds of formula (I) in which m and n are as defined In txi 

[0057] More preferred compounds of the present invention are those compounds of formula (I) and salts thereof in 

(F) both of m and n are 0; 

(G) k is an integer of from 2 to 6; 

ri* 0 n P a tn Sen,S a " 9 r, P haVi " 9 fr ° m 1 10 5 Carb0n atoms ' an alkoxycarbonylalkyl group having from 3 to 

cart^ atom 7: h T ^ 9r0UP haVin9 fr ° m 2 10 7 ° arb0n atoms ' a hydroxyalkyl group having fmm 2 to 5 
carbon atoms, a heterocyclic group, an alkoxy group having from 1 to 5 carbon atoms or a hydroxy grou* 

SaytngZTlo lSo°n IZf «**. * a atom or an alky, group 

i?l reP ? en ! S 8 T 9>e b ° nd ' ° r 3 9r ° Up ° f f0rrnu,a - N ( R5 )- ° r "N(R 5 )N(R 6 )- [in which RS and R* are the same 
or different and each represents a hydrogen atom or an alkyl group having fmm 1 to 12 carbon atoms 6 ; 

[0058] Of the above, we particularly prefer those compounds of formula (I) in which m and n are as defined In rn 
above, k is as defined in (G) above, ri is as defined in (H) above, A is as defined in (l)Tibove, and B^te^s defined in 
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(J) above. 

[0059] The most preferred compounds of the present invention are those compounds of formula (I) and salts thereof 
in which: 



10 



15 



20 



(K) both of m and n are 0; 
(L) k is 4 or 5; 

(M) R 1 represents an alkyl group having from 1 to 5 carbon atoms, an alkoxycarbonylalkyl group having from 3 to 
8 carbon atoms, a carboxyalkyl group having from 2 to 7 carbon atoms,, a hydroxyafkyl group having from 2 to 5 
carbon atoms, a heterocyclic group or an alkoxy group having from 1 to 5 carbon atoms; 

(N) A represents a group of formula -CONHS0 2 -, or -CONCH 3 S0 2 , 

(O) B represents a single bond, or a group of formula -NH-, -NCH 3 - or -NHNCH 3 -; 

[0060] Of the above, we particularly prefer those compounds of formula (I) in which m and n are as defined in (K) 
above, k is as defined in (L) above, R1 is as defined in (M) above, A is as defined in (N) above, and B is as defined in 
(O) above. 

[0061] Specific examples of individual compounds of the present Invention are shown in the following formulae (I- 
1), (1-2) and(l-3), in which the substituent groups are as shown In the corresponding one of Tables 1 to 3. In the Tables, 
the following abbreviations are used: 



25 



30 



35 



40 



45 



Ac 

Bu 

/Bu 

sBu 

fBu 

Bz 

1.3- diox-llnd 

3.4- diMe-2,5-diox-1-lmdd 



Et 


ethyl; 


Hx- 


hexyl; 


Indn 


indolinyl; 


Me 


methyl; 


Mor 


morpholino; 


Ph 


phenyl; 


Pipra 


piperazino; 


Pipri 


piperidlno; 


Pn 


pentyl; 


/Pn 


isopentyl; 


Pr 


propyl; 


/Pr 


Isopropyl; 


Py 


pyridyl; 


Pyr 


pyrrolidinyl; 


Thiad 


3-thiazolidinyI; 


Thmor 


thiomorpholino. 



acetyl; 

butyl; 

isobutyl; 

sec-butyl; 

t-butyl; 

benzyl; 

isoindol-1 ,3-dione-2-yl; 
S^-dimethyl-imidazolidin^^-dione-lyl; 



50 



[0062] Also, in the Tables, the groups represented by Z-1 to 2-12 have the following formulae; 
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Table 1 



5 


Cpd. I 
No. I 


k A 


1 B 


1 




I -456 


4 C0NHSO 2 


I — 


H 


10 


1-457 
I 3-458 


4 CONHSO2 


I — 


Ph 1 




I 1-459 


4 CONHSO2 


1 — 


2-Me-Ph 1 


15 




4 CONHS0 2 


J — 


4-Me-Ph 1 




1-460 


4 CONHSO2 


1 — 


2,4-diMe-Ph I 


20 


\A6\ 


4 CONHS0 2 


1 — 


3,4-diMe-Ph I 


1-462 
! 1-463 ' 


* CONHS0 2 


1 


2-(CF 3 )Ph 






I CONHSO2 




4-(CF 3 )Ph j 


25 


1-464 < 


\ CONHSO2 




2-MeOPh J 




1-465 4 


CONHSO2 1 





4-MeOPh J 


30 L 


N466 4 


CONHSO2 





2-EtOPh 




1-467 4 


CONHSO2 J 




4-EtOPh J 




1-468 4 


CONHSO2 




2-HOPh ~J 


35 J 


1-469 4 


CONHSO2 




4-HOPh I 




1-470 4 


CONHSO2 




2<HOOC)Ph | 


40 f 


1-471 4 


CONHSO2 




4-(HOOC)Ph i 




1-472 4~ 


CONHSO2 




2-(MeOOC)Ph j 



45 



50 
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Table 1 (conU 



Cpd. 
No. 


1 

k 


A 


B 


Rl 


1-473 


4 


CONHS02 


— 


4-(MeOOC)Ph 


1-474 


4 


CONHSO2 


— 


2-(EtOOC)Ph 


1-475 


4 


CONHSO2 


— 


4-(EtOOC)Ph 


1-476 


4 


CONHSO2 


— 


2-(/BuOOC)Ph 


1-477 


4 


CONHSO2 


— 


4-(/BuOOC)Ph 


1-478 


4 


CONHSO2 


— 


2-Cl-Ph 


1-479 


4 


CONHSO2 


— 


4-Cl-Ph 


1-480 


4 


CONHSO2 


— 


2-Br-Ph 


1-481 


4 


CONHSO2 


— 


4-Br-Ph 


1-482 


4 


CONHSO2 


— 


2-I-Ph 


1-483 


4 


CONHSO2 


— 


4-I-Ph 


1-484 


4 


CONHSO2 


— 


2-NO2-PI1 


1-485 


4 


CONHSO2 


— 


4-N0 2 -Ph 


1-486 


4 


CONHSO2 


— 


2-NH 2 -Ph 


1-487 


4 


CONHS0 2 


— 


4-NH 2 -Ph 


1-488 


4 


CONHSO2 


— 


2-(H0 3 S)Ph 


1-489 


4 


CONHSO2 


— 


4-(H0 3 S)Ph 


1-490 


4 


CONHS0 2 


— 


2-(NH 2 02S)Ph 


1-491 


4 


CONHSO2 




4-(NH 2 0 2 S)Ph 


1-492 


4 


CONHSO2 




2-CN-Ph 


1-493 


4 


CONHSO2 




4-CN-Ph 


1-494 


4 


CONHSO2 




2-{HOCH 2 )Ph 


1-495 


4 


CONHSO2 




4-<HOCH 2 )Ph 


1-496 


4 


CONHSO2 




Me 
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Table 1 (cont.> 



Cpd. 
No. 



B 



Rl 



1-497 



CONHSO2 



Et 



1-498 



1-499 



CONHSO2 



CONHSO2 



Pr 



/Pr 



1-500 



CONHSO2 



Bu 



1-501 



1-502 



CONHSO2 



CONHSO2 



HOOCCH2- 



MeOOCCH 2 - 



1-503 



1-504 



1-505 



CONHSO2 



CONHSO2 



CONHSO2 



MeCH(COOH) 



HOOC-(CH 2 )2- 



MeCH(COOMe) 



1-506 



1-507 



CONHSO2 



CONHS0 2 



1-HOOC-iBu 



1-MeOOC-iBu 



1-508 
1-509 



1-510 



1-51 1 



1-512 



CONHSO2 



CONHS0 2 



CONHSO2 



CONHSO2 



C0NHSO 2 



I-HOOC-/Pn 



l-MeOOC-/Pn 



l-HOOC-2-Me-Bu 



l-MeOOC-2-Me-Bu 



CH 2 CH 2 S0 3 H 



1-513 



1-514 



CONHSO2 



CONHSO2 



OH 



MeO 



C0NHSO 2 



EtO 



1-516 



1-517 



CONHSO2 



CONHSO2 



PrO 



;PrO 



1-518 



CONHSO2 



BuO 



1-519 
1-520 



CONHS0 2 



CONHSO2 



/BuO 



sBuO 



EP0 869 126 B1 

Table 1 (cant.) 



Cod 

No. 


w 


A 


n 


n 1 


1-521 


4 


CONHSO2 




/BuO 


1-522 


4 


CONHSO2 


— — 


HxO 


1-523 


4 


CONHSO2 





PhO 


1-524 


4 


CONHSO2 





BzO 


1-525 


4 


CONHSO2 





2-1 : 


1-526 


4 


CONHSO2 





2-2 


1-527 


4 


CONHSO2 





2-3 


1-528 


4 


CONHSO2 





2-4 


1-529 


4 


CONHSO2 





Z-5 


1-530 


4 


CONHSO2 





2-6 


1-531 


4 


CONHS0 2 





Z-7 


1-532 


4 


CONHS0 2 





Z-8 


1-533 


4 


CONHSO2 





Z-9 


1-534 


4 


CONHSO2 





Z-10 


1-535 


4 


CONHSO2 





Z-l 1 


1-536 


4 


CONHS0 2 





Z-12 


1-537 


4 


CONHSO2 





3-Py 


1-538 


4 


CONHSO2 





4-Py 


1-539 


4 


CONHSO2 


NH 


H 


1-540 


4 


CONHS0 2 


NH | 


Ph 


1-541 


4 


CONHS0 2 


NH 


2-Me-Ph 


1-542 


4 


CONHSO2 


NH 


4-Me-Ph 


1-543 


4 


CONHSO2 


NH 


2.4-diMe-Ph 


1-544 


4 


CONHSO2 


NH 


3.4-diMe-Ph 
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Table 1 (cont.) 



L.pa. j 
No. 


TT : 

K I A 


B 


Rl 


1-545 


4 CONHS0 2 


NH 


2-(CF 3 )Ph 


1-546 


4 CONHSO2 


NH 


4-(CF 3 )Ph 


1-547 


4 CONHSO2 


NH 


2-MeOPh 


1-548 


4 CONHS0 2 


NH 


4-MeOPh 


1-549 


4 CONHSO2 


NH 


2-EtOPh 


1-550 


4 CONHSO2 


NH 


4-EtOPh 


1-551 


4 CONHSO2 


NH 


2-HOPh 1 


1-552 


4 CONHS0 2 


NH 


4-HOPh 1 


1-553 


4 CONHSO2 


NH 


2-(HOOC)Ph 


1-554 


4 CONHSO2 


NH 


4-(HOOC)Ph J 


1-555 


I CONHSO2 


NH 


2-(MeOOC)Ph . J 


1-556 i 


1 CONHSO2 


NH 


4-(MeOOC)Ph 1 


1-557 A 


\ CONHSO2 


NH 


2-(EtOOC)Ph | 


1 1-558 4 


CONHSO2 


NH 


4-(EtOOC)Ph I 


1-559 4 


CONHSO2 


NH 


2-(fBuOOC)Ph 


1-560 4 


CONHSO2 


NH 


4-(/BuOOQPh J 


1-561 4 


CONHS0 2 


NH 


2-Cl-Ph | 


I 1-562 4 


CONHSO2 


NH 


4-Cl-Ph | 


J 1-563 4 


CONHSO2 


NH 


2-Br-Ph j 


J 1-564 4 


CONHS0 2 


NH 


4-Br-Ph j 


1-565 4 


CONHSO2 


NH 


2-I-Ph I 


1-566 4 


CONHSO2 


NH 


4-I-Ph 1 


1-567 4 


CONHSO2 


NH 


2-N0 2 -Ph 1 


1-568 4 


CONHSO2 


NH 


4-N0 2 -Ph I 
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Table 1 (conU 



5 


Cpd. 
No. 


k 


i ^ 


B 






1-569 


4 


CONHS0 2 


NH 


2-NH 2 -Ph 


10 


1-570 


4 


CONHSO2 


NH 


4-NH 2 -Ph 




1-571 


4 


CONHS0 2 


NH 


2-(H0 3 S)Ph 


15 


1-572 


4 


CONHSO2 


NH 


4-(H0 3 S)Ph 


1-573 


4 


CONHSO2 


NH 


2-(NH 2 02S)Ph 




1-574 


4 


CONHSO2 


NH 


4-(NH 2 0 2 S)Ph 


20 


1-575 


4 


CONHSO2 


NH 


2-CN-Ph 




1-576 


4 


CONHSO2 


NH 


4-CN-Ph 


25 


1-577 


4 


CONHS0 2 


NH 


2-(HOCH 2 )Ph 




1-578 


4 


CONHSO2 


NH 


4-(HOCH 2 )Ph 




1-579 


4 


CONHS0 2 


NH 


Me 


30 


1-580 


4 


CONHS0 2 


NH 


Et 




1-581 


4 


CONHSO2 


NH 


Pr 


35 


1-582 


4 


CONHS0 2 


NH 


IPr 




1-583 


4 


CONHSO2 


NH 


Bu 




1-584 


4 


CONHSO2 


NH 


HOOCCH 2 - 


40 


1-585 


4 


CONHSO2 


NH 


MeOOCCH 2 - 




1-586 


4 


CONHSO2 


NH 


MeCH(COOH) 


45 


1-587 


4 


CONHSO2 


NH 


HOOC-(CH 2 ) 2 - 




1-588 


4 


CONHSO2. 


NH 


MeCH(COOMe) 




1-589 


4 


CONHSO2 


NH 


l-HOOC-ZBu 


50 


1-590 


4 


CONHSO2 


NH 


l-MeOOC-/Bu 




1-591 | 


4 


CONHSO2 


NH 


l-HOOC-/Pn 


55 


1-592 


4 


CONHS0 2 


NH 


l-MeOOC-ZPn 
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Table 1 (cont) 



1 Cpd. 
No. 


I k A 


1 R 

1 




J 1-593 


4 CONHSO2 


NH 


l-HOOC-2-Me-Bu 


1-594 


4 CONHSO2 


NH 


l-MeOOC-2-Me-Bu j 


1 1-595 
1 1-596 


4 CONHSO2 


NH 


CH 2 CH 2 S0 3 H 




4 CONHSO2 


NH 


OH 


1-597 


4 CONHSO2 


NH 


| MeO 


1-598 
I 1-599 


4 CONHS0 2 


NH 


EtO 




4 CONHSO2 


NH 


[ PrO 


1-600 


4 CONHS0 2 


NH 


\ /PrO 


1-601 
I 1-602 


4 CONHS0 2 


NH 


[ BuO 1 


1 1-603 < 


4 CONHSO2 


NH 


| /BuO J 


1 1-604 i 


* CONHS0 2 


NH 


jBuO 1 




1 CONHS0 2 


NH 


rBuO 1 


1-605 A 


I CONHSO2 


NH 


HxO 1 


j 1-606 4 


CONHSO2 


NH [ 


PhO 


1-607 4 


CONHSO2 


NH BzO 


1-608 4 
I 1-609 4 


i CONHSO2 


NH 


Z-l 




1 CONHS0 2 


NH 


2-2 


I 1-610 4 


\ CONHSO2 


NH 


Z-3 ~H 


1-611 4 




NH 


2-4 | 


1-612 4 


j C0NHS0 2 


NH 


Z-5 


1-613 4 


j CONHS02 


NH 


Z-6 j 


1-614 4 


CONHS02 


NH 


Z-7 1 


1-615 4 


r coNHso 2 


NH 


Z-8 1 


2-616 4 


coNHso 2 


NH 


Z-9 j 
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Table 1 (conU 



Cpd. 
No. 


k 


A 


B 




1-617 


4 


CONHSO2 


NH 


Z-10 


1-618 


4 


CONHSO2 


NH 


2-11 


1-619 


4 


CONHSO2 


NH 


Z-12 


1-620 


4 


CONHSO2 


NH 


3-Py 


1-621 


4 


CONHSO2 


NH 


4-Py 



Table 1 Ccoot.l 



Cpd. 
No. 


k 


A 


B R l 


1-1159 


4 


CONHSO2 


Pyr 


1-1160 ! 


4 


CONHSO2 


Pipri 


1-1161 


4 


CONHSO2 


Pipra 


1-1162 


4 


CONHSO2 


Mor 


1-1163 


4 


CONHSO2 


Thmor 



Tabic 1 (cont) 



Cpd. 
No. 


k 


A 


B R l 


1-1164 


4 


CONHSO2 


NHPyr 


1-1165 


4 


C0NHSO 2 


NHPipri 


1-1166 


4 


CONHSO2 


NHPipra 


1-1167 


4 


CONHSO2 


NHMor 


1-1168 


4 


CONHSO2 


NHThmor 
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Table 1 fconU 



Cpd. 
No. 


k 


A 


B 


1 " 


1-1264 


4 


CONHS0 2 


Thiad 


J 1-1265 


4 


CONHS0 2 


NHThiad 


Table 1 fconU 


Cpd. 1 k 
No. I 




1 B 




1-1756 


5 


CONHSO2 




H 


1-1757 


5 


CONHSC-2 





Ph 1 


1-1758 


5 


l_UINriaU2 




2-Me-Ph 1 


1-1759 


5 


CONHS0 2 




4-Me-Ph 1 


1-1760 


5 


CONHS0 2 




2,4-diMe-Ph J 


1-1761 


5 


CONHSO2 




3.4-diMe-Ph 1 


1-1762 


5 


CONHSO2 




2-(CF 3 )Ph | 


1-1763 


5 


CONHSO2 




4-(CF 3 )Ph 


1-1764 


5 


CONHSO2 




2-MeOPh j 


1-1765 


5 


CONHS0 2 




4-MeOPh 1 


1-1766 


5 


CONHSO2 




2-EtOPh ~H 


1-1767 


5 


CONHSO2 




4-EtOPh 1 


1-1768 


5 


CONHSO2 




2-HOPh I 


1-1769 


5 


CONHSO2 




4-HOPh 1 


1-1770 


5 


CONHSO2 




2-(HOOC)Ph 1 
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Table 1 (conU 



Cpd. 
No. 


k 


A 


B 




1-1771 


5 


CONHS0 2 


— 


4-(HOOC)Ph 


1-1772 


5 


CONHSO2 


— 


2-(MeOOC)Ph 


1-1773 


5 


CONHSO2 


— 


4-(MeOOC)Ph 


1-1774 


5 


CONHSO2 


— 


2-(EtOOC)Pb 


1-1775 


5 


CONHSO2 


— 


4-(EtOOC)Ph 


1-1776 


5 


CONHSO2 


— 


2-(/BuOOC)Ph 


1-1777 


5 


CONHSO2 


— 


4-(/BuOOC)Ph 


1-1778 


5 


CONHSO2 


— 


2-Cl-Ph 


1-1779 


5 


CONHSO2 


— ' 


4-Cl-Ph 


1-1780 


5 


CONHSO2 


— 


2-Br-Ph 


1-1781 


5 


CONHS0 2 


— 


4-Br-Ph 


1-1782 


5 


CONHSO2 


— 


2-I-Ph 


1-1783 


5 


CONHSO2 


— 


4-I-Ph 


1-1784 


5 


CONHSO2 


— 


2-N02-Ph 


1-1785 


5 


CONHSO2 


— 


4-N02-Ph 


1-1786 


5 


CONHSO2 


— 


2-NH 2 -Ph 


1-1787 


5 


CONHSO2 


— 


4-NH2-Ph 


1-1788 


5 


CONHSO2 


— 


2-(H0 3 S)Ph 


1-1789 


5 


CONHSO2 




4-(H0 3 S)Ph 


1-1790 


5 


CONHSO2 




2-(NH 2 C>2S)Ph 


1-1791 


5 


CONHS0 2 




4-(NH 2 0 2 S)Ph 


1-1792 


5 


CONHS0 2 




2-CN-Ph 


1-1793 


5 


CONHSO2 




4-CN-Ph 


1-1794 


5 


CONHSO2 




2-(HOCH2)Ph 
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Table 1 front.) 



Cpd. 
No. 



B 



Rl 



1-1795 



1-1796 



CONHS0 2 



CONHSO2 



4-(HOCH 2 )Ph 



Me 



1-1797 



CONHSO2 



Et 



1-1798 



1-1799 



CONHSO2 



CONHSO2 



Pr 



/Pr 



1-1800 



1-1801 



CONHSO2 



CONHSO2 



Bu 



HOOCCH2- 



1-1802 
1-1803 



CONHS0 2 



CONHSO2 



MeOOCCH 2 - 



MeCH(COOH) 



1-1804 



CONHSO2 



HOOC-(CH 2 )2- 



1-1805 



CONHSO2 



MeCH(COOMe) 



1-1806 



CONHSQ2 



1-HOOC-ZBu 



1-1807 



CONHSO2 



l-MeOOC-/Bu 



1-1808 



CONHSO2 



l-HOOC-/Pn 



1-1809 



CONHS02 



l-MeOOC-/Pn 



1-1810 



CONHS0 2 



l-HOOC-2-Me-Bu 



1-1811 



1-1812 



1-1813 



CONHSCb 



CONHS'0 2 



CONHSO2 



l-MeOOC-2-Me-Bu 



CH2CH2SO3H 



OH 



1-1814 



CONHS0 2 



MeO 



1-1815 



CONHSO2 



EtO 



1-1816 



CONHSO2 



PrO 



1-1817 



1-1818 



CONHSO2 



CONHSO2 



/PrO 



BuO 
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Table 1 (conU 



1 Cpd. 
No. 


k 


A 


B 




1-1819 


5 


CONHSO2 


— 


/BuO 


1-1820 


5 


. CONHSO2 


— 


jBuO 


1-1821 


5 


CONHSO2 


— 


rBuO 


1-1822 


5 


CONHSO2 


— 


HxO 


1-1823 


5 


CONHSO2 


— 


PhO 


1-1824 


5 


CONHSC-2 


— 


BzO 


1-1825 


5 


CONHSO2 


— 


Z-l 


1-1826 


5 


CONHSO2 


— 


Z-2 


1-1827 


5 


CONHSO2 


— 


Z-3 


1-1828 


5 


CONHSO2 


— 


Z-4 


1-1829 


5 


CONHSO2 | 


— 


Z-5 


1-1830 


5 


CONHSO2 


— 


Z-6 


1-1831 


5 


CONHSO2 


— 


Z-7 


1-1832 


5 


CONHSO2 


— 


Z-8 


1-1833 


5 


CONHSO2 


— 


Z-9 


1-1834 


5 


CONHSO2 


— 


Z-10 


1-1835 


5 


CONHSO2 


— 


Z-ll 


1-1836 


5 


CONHSO2 


— 


Z-l 2 


1-1837 


5 


CONHSO2 




3-Py 


1-1838 


5 


CONHSO2 




4-Py 


1-1839 


5 


CONHSO2 


NH 


H 


1-1840 


5 


CONHSO2 


NH 


Ph 


1-1841 


5 


CONHSO2 


NH 


2-Me-Ph 


1-1842 


5 


CONHSO2 


NH 


4-Me-Ph 
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Table 1 Ccont.) 



Cpd. 
No. 



B 



Rl 



1-1843 



1-1844 



1-1845 



CONHS0 2 



NH 



CONHSO2 



NH 



CONHSO2 



NH 



2.4-diMe-Ph 



3,4-diMe-Ph 



2-(CF 3 )Ph 



1-1846 



1-1847 



CONHSO2 



NH 



CONHSO2 



NH 



4-(CF 3 )Ph 



2-MeOPh 



1-1848 



CONHSO2 



NH 



4-MeOPh 



1-1849 



1-1850 



1-1851 



CONHS0 2 



NH 



CONHSQ2 



NH 



CONHSO2 



NH 



2-EtOPh 



4-EtOPh 



2-HOPh 



1-1852 



CONHSO2 



NH 



4-HOPh 



1-1853 



1-1854 



CONHSO2 



NH 



CONHSO2 



NH 



2-(HOOC)Ph 



4-(HOOC)Ph 



1-1855 



CONHSO2 



NH 



2-(MeOOC)Ph 



1-1856 



CONHSO2 



NH 



4-(MeOOC)Ph 



1-1857 



CONHSO2 



NH 



2-(EtOOC)Ph 



1-1858 



CONHSO2 



NH 



4-(EtOOC)Ph 



1-1859 



1-1860 



CONHSO2 



NH 



CONHSO2 



NH 



2-(rBuOOC)Ph 



4-(/BuOOC)Ph 



1-1861 



1-1862 



1-1863 
1-1864 



CONHSO2 



NH 



CONHSO2 



NH 



CONHS0 2 



NH 



CONHS0 2 



NH 



2-Cl-Ph 



4-Cl-Ph 



2-Br-Ph 



4-Br-Ph 



1-1865 
1-1866 



CONHSO2 
CONHSO2 



NH 
NH 



2-I-Ph 
4-1-Ph 
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Table 1 fcont) 



Cpd. 
No. 


k 


A 


B 


Rl 


1-1867 


5 


CONHSO2 


NH 


2-N0 2 -Ph 


1-1868 


5 


CONHSO2 


NH 


4-N(>2-Ph 


1-1869 


5 


CONHSO2 


NH 


2-NH2-Ph 


1-1870 


5 


CONHSO2 


NH 


4-NH2-Ph 


1-1871 


5 


CONHSO2 


NH 


2-(H03S)Ph 


1-1872 


5 


CONHSO2 


NH 


4-(H0 3 S)Ph 


1-1873 


5 


CONHSO2 


NH 


2-(NH20 2 S)Ph 


1-1874 


5 


CONHSO2 


NH 


4-(NH 2 0 2 S)Ph 


1-1875 


5 


CONHSO2 


NH 


2-CN-Ph 


1-1876 


5 


CONHSO2 


NH 


4-CN-Ph 


1-1877 


5 


CONHSO2 


NH 


2-(HOCH2)Ph 


1-1878 


5 


CONHS0 2 


NH 


4-(HOCH 2 )Ph 


1-1879 


5 


CONHSO2 


NH 


Me 


1-1880 


5 


CONHSO2 


NH 


Et 


1-1881 


5 


CONHSO2 


NH 


Pr 


1-1882 


5 


CONHSO2 


NH 


/Pr 


1-1883 


5 


CONHSO2 


NH 


Bu 


1-1884 


5 


CONHS0 2 


NH 


HOOCCH2- 


1-1885 


5 


CONHSO2 


NH 


MeOOCCH 2 - 


1-1886 


5 


CONHSO2 


NH 


MeCH(COOH) 


1-1887 


5 


CONHSO2 


NH 


HOOC-(CH 2 )2- 


1-1888 


5 


CONHSO2 


NH 


MeCH(COOMe) 


1-1889 


5 


CONHSO2 


NH 


1-HOOC-iBu 


1-1890 


5 


CONHSO2 


NH 


l-MeOOC-/Bu 
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Table 1 (conU 



1 Cpd. 
No. 


TT : 


| B 




1-1891 


5 CONHS0 2 


NH 


1-HOOC-jPn 


1-1892 


5 CONHSO2 


NH 


l-MeOOC-;Pn 


1-1893 


5 CONHSO2 


NH 


l-HOOC-2-Me-Bu 


1-1894 


5 CONHSO2 


NH 


l-MeOOC-2-Me-Bu 


1-1895 


5 CONHSO2 


NH 


CH 2 CH 2 S0 3 H j 


1-1896 


5 CONHSO2 


NH 


OH 


1-1897 


5 CONHS0 2 


NH 


MeO ] 


1-1898 


5 CONHSO2 


NH 


EtO 


1-1899 


5 CONHSO2 


NH 


PrO 1 


1-1900 : 


5 CONHS0 2 


NH 


iPxO j 


1-1901 I 


5 CONHSO2 


NH 


BuO j 


1-1902 i 


i CONHSO2 


NH 


/BuO I 


1-1903 5 


: CONHSO2 


NH 


jBuO j 


1-1904 5 


CONHSO2 


NH 


fBuO J 


1-1905 5 


CONHSO2 


NH 


HxO 1 


1-1906 5 


CONHSO2 


NH 


PhO J 


1-1907 5 


CONHSO2 


NH 


BzO 1 


1-1908 5 


CONHSO2 


NH 


Z-I 1 


1-1909 5 


CONHSO2 


NH 


Z-2 j 


1-1910 5 


CONHSO2 


NH 


Z-3 j 


1-1911 5 


CONHSO2 


NH 


Z-4 j 


1-1912 5 


C0NHS0 2 


NH 


Z-5 J 


1-1913 5 


CONHS0 2 


NH 


Z-6 "J 


1-1914 5 


CONHSO2 


NH 


Z-7 1 
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Table 1 fcont) 



Cpd. 
No. 


k 


A 


I B 


Rl 


1-1915 


5 


CONHS0 2 


NH 


Z-8 


1-1916 


5 


CONHSO2 


NH 


Z-9 


1-1917 


5 


CONHSO2 


NH 


Z-10 


1-1918 


5 


CONHSO2 


NH 


z-11 


1-1919 


5 


CONHSO2 


NH 


Z-12 


1-1920 


'5 


CONHS0 2 


NH 


3-Py 


1-1921 


5 


CONHSO2 


NH 


4-Py j 



Table 1 (conU 



Cpd. 
No. 


k 


A 


B R l 


1-2459 


5 


CONHSO2 


Pyr 


1-2460 


5 


CONHSO2 


Pipri 


1-2461 


5 


CONHSO2 


Pipra 


1-2462 


5 


CONHSO2 


Mor 


1-2463 


5 


CONHSO2 


Thmor 
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Table 1 front.) 



Cpd. 
No. 


1* 


A 


B 


1 " 


1-2464 




CONHS0 2 


NHPjt 


1-2465 


5 


CONHSO2 


NHPipri 


1-2466 


5 


CONHSO2 


NHPipra 


1-2467 


5 


CONHSO2 


NHMor 


1-2468 


5 


CONHSO2 


NHThmor 






Table 1 (coat.) 


Cpd. 
No. 


k 


A 


B 




1-2564 


5 


CONHSO2 


Thiad 


1-2565 


5 


CONHS0 2 


NHThiad 




Table 1 fcont.) 


Cpd. 

No. 1 


k 


A 1 


B 


Rl I 


1-2672 


4 


CONMeSO? 




Me I 
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Table 1 fcont) 



Cpd. 
No. 


k 


A 


B 


Rl 


1-2673 


5 


CONMeS0 2 




Me 


1-2684 


4 


C0NHSO 2 




CF 3 


^N^/CHjk— A-B— Rl (1-2) 
Table 2 


1 Cpd. 
No. 


k 


A 


B \ 


Rl 


2-456 


4 


CONHSO2 




H 


2-457 


4 


CONHSC7 




Ph 


2-458 


4 


CONHSO2 




2-Me-Ph 


2-459 


4 


CONHSO2 




4-Me-Ph 


2-460 


4 


CONHSO2 




2,4-diMe-Ph 


2-461 


4 


CONHSO2 




3,4-diMe-Ph 


2-462 


4 


CONHSO2 




2-(CF 3 )Ph 


2-463 


4 


CONHSO2 




4-(CF3)Ph 
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Table 2 (cont) 



Cpd. I 

Mr, 1 

IN (J* 1 


k 1 A 

_ L 


1 * 


Rl I 


2-464 


4 conhso2 




2-MeOPh ~j 


2-465 


4 coNHso 2 




4-MeOPh 1 


2-466 


4 CONHSO2 




2-EtOPh ~j 


2-467 


4 CONHSO2 




4-EtOPh \ 


2-468 


4 CONHSO2 




2-HOPh "} 


2-469 


4 CONHSO2 




4-HOPh 1 


2-470 


4 CONHS0 2 




2-fHOOOPh 1 


.2-471 4 CONHSC-2 




4-fHnnr^PVi 1 


2-472 4 CONHS0 2 






2-473 4 CONHSO2 






2-474 4 CONHSO2 




9-fFtonr^PVi 1 


2-475 4 


CONHSO2 




«r-(fctuuc )rn 1 


2-476 4 


CONHSO2 






2-477 4 


CONHSO2 




"I'D UU LJU jriX J 


2-478 4 


1 CONHSO2 






2^79 4 


CONHSO2 




^t-Cl-r n 1 


2-480 4 


CONHSO2 




*>.n r pu 1 
i-Dr-rn 1 


2-481 4 


CONHSO2 




4-Br-Ph I 


2-482 4 


CONHSO2 


—z — 


2-I-Ph j 


2-483 4 


T~ CONHS0 2 




4-I-Ph 1 


2-484 4 


| CONHS0 2 




2-N0 2 -Ph I 


2^85 4 


! CONHSO2 




4-N0 2 -Ph 1 


2-486 4 


CONHSO2 




2-NH 2 -Ph 


2-487 4 


r~ conhso2 




4-NH 2 -Ph j 


2-488 4 


conhso2 




2-CH0 3 S)Ph 
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Table 2 (cont.) 



Cpd. 

I No. | 


k 


A 


B ! 




2-489 


4 


CONHSO2 





4-(H0 3 S)Ph 


2-490 


4 


CONHSO2 




2-(NH202S)Ph 


2-491 


4 


CONHSO2 




4-(NH202S)Ph 


2-492 


4 


CONHSO2 





2-CN-Ph 


2-493 


4 


CONHSO2 


— 


4-CN-Ph 


2-494 


4 


CONHSO2 




2-{HOCH 2 )Ph 


2-495 


4 


CONHSO2 




4-(HOCH 2 )Ph 


2-496 


4 


CONHSO2 




. Me 


2-497 


4 


CONHSO2 




Et 


2-498 


4 


CONHSO2 




Pr 


2-499 


4 


CONHSO2 




/Pr 


2-500 


4 


CONHSO2 




Bu 


2-501 


4 


CONHSO2 




HOOCCH2- 


2-502 


4 


CONHSO2 




MeOOCCH2- 


2-503 


4 


CONHSO2 




MeCH(COOH) 


2-504 


4 


CONHSO2 




HOOC-(CH2)2- 


2-505 


4 


CONHSO2 




MeCH(COOMe) 


2-506 


4 


CONHSO2 




l-HOOC-zBu 


2-507 


4 


CONHSO2 


_ 


l-MeOOC-/Bu 


2-508 


4 


CONHSO2 




l-HOOC-/Pn 


2-509 


4 


CONHS0 2 




l-MeOOC-/Pn 


2-510 


4 


CONHSO2 




l-HOOC-2-Me-Bu 


2-511 


4 


CONHSO2 




l-MeOOC-2-Me-Bu 


2-512 


4 


CONHSO2 




CH 2 CH 2 S0 3 H 


2-513 


4 


CONHSO2 




OH 
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Table 2 fcont.) 



Cpd. I 
No. 


k | 


1 " 


1 Rl 


2-514 


4 CONHSO2 




MeO 


2-515 


4 CONHSO2 


— 


1 EtO 


2-516 


4 CONHSO2 


— 


PrO 


2-517 


4 CONHSO2 


— 


/'PrO 


2-518 


4 CONHSO2 


— 


T BuO 


2-519 


4 CONHSQ2 


■ 


/BuO 


J 2-520 


4 CONHSO2 


1 


jBuO 


I 2-521 


4 CONHSO2 


1 . 


(BuO 


2-522 


4 CONHSO2 


j 


HxO 


2-523 


4 CONHSO2 


1 


| PhO 


2-524 


i CONHSO2 




BnO 


2-525 


* CQNHSO2 




Z-l 


2-526 <■ 


1 CONHSO2 




Z-2 


j 2-527 A 


\ CONHSO2 




Z-3 


2-528 4 


CONHSO2 


1 


Z-4 


1 2-529 4 


CONHSO2. 


I 


Z-5 


2-530 4 


CONHSO2 





Z-6 


2-531 4 


CONHSO2 


j 


Z-7 


2-532 4 


CONHSO2 




Z-8 


2-533 4 


CONHSO2 




Z-9 


2-534 4 


CONHSO2 J 




Z-10 


2-535 4 


CONHSO2 




Z-l I 


2-536 4 


CONHSO2 




Z-12 


2-537 4 


CONHSO2 




3-Py 


2-538 4 


CONHSO2 




4-Py 
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Table 2 (cont.) 



Cpd. 

1NO. 


k 


A 


B 


Rl 


2-539 


4 


CONHS0 2 


NH 


H 


2-540 


4 


CONHSO2 


NH 


Ph 


2-541 


4 


CONHSO2 


NH 


2-Me-Ph 


2-542 


4 


CONHSO2 


NH 


4-Me-Ph 


2-543 


4 


CONHSO2 


NH 


2,4-diMe-Ph 


2-544 


4 


CONHSO2 


NH 


3,4-diMe-Ph 


2-545 


4 


CONHSO2 


NH 


2-(CF 3 )Ph 


2-546 


4 


CONHSO2 


NH 


4-{CF 3 )Ph 


2-547 


4 


CONHSO2 


NH 


2-MeOPh 


2-548 


4 


CONHSO2 


NH 


4-MeOPh 


2-549 


4 


CONHSO2 


NH 


2-EtOPh | 


2-550 


4 


CONHSO2 


NH 


4-EtOPh 


2-551 


4 


CONHSO2 


NH 


2-HOPh 


2-552 


4 


CONHSO2 


NH 


4-HOPh 


2-553 


4 


CONHSO2 


NH 


2-(HOOC)Ph 


2-554 


4 


CONHSO2 


NH 


4-(HOOC)Ph 


2-555 


4 


CONHSO2 


NH 


2-(MeOOC)Ph 


2-556 


4 


CONHSO2 


NH 


4-(MeOOC)Ph 


2-557 


4 


CONHSO2 


NH 


2-(EtOOC)Ph 


2-558 


4 


CONHSO2 


NH 


4-(EtOOC)Ph 


2-559 


4 


CONHSO2 


NH 


2-(/BuOOC)Ph 


2-560 


4 


CONHSO2 


NH 


4-(/BuOOC)Ph 


2-561 


4 


CONHSO2 


NH 


2-Cl-Ph 


2-562 


4 


CONHSO2 


NH 


4-Cl-Ph 


2-563 


4 


CONHSO2 


NH 


2-Br-Ph 
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Table 2 fconU 



Cpd 
No. 



B 



2-564 



CONHS0 2 



NH 



4-Br-Ph 



2-565 



CONHS0 2 



NH 



2-I-Ph 



2-566 



CONHSO2 



NH 



4-I-Ph 



2-567 



CONHSO2 



NH 



2-N0 2 -Ph 



2-568 



CONHS0 2 



NH 



4-N02-Ph 



2-569 



CONHSO2 



NH 



2- 



NH 2 -Ph 



2-570 



CONHSO2 



NH 



4-NH 2 -Ph 



2-571 



CONHSO2 



NH 



2-(H0 3 S)Ph 



2-572 



CONHSO2 



NH 



4-(H0 3 S)Ph 



2-573 



CONHSO2 



NH 



2-(NH 2 0 2 S)Ph 



2-574 



CONHSO2 



NH 



4-{NH 2 0 2 S)Ph 



2-575 



CONHSO2 



NH 



2-CN-Ph 



2-576 



CONHSO2 



NH 



4-CN-Ph 



2-577 



CONHSO2 



NH 



2-(HOCH 2 )Ph 



2-578 



2-579 



CONHS0 2 



NH 



CONHSO2 



NH 



4-(HOCH 2 )Ph 



Me 



2-580 



CONHSO2 



NH 



Et 



2-581 



2-582 



CONHSO2 



NH 



CONHSO2 



NH 



Pr 



iPr 



2-583 



CONHSO2 



NH 



Bu 



2-584 



2-585 



CONHSO2 



NH 



CONHSO2 



NH 



HOOCCH2- 



MeOOCCH 2 - 



2-586 



2-587 



CONHSO2 



NH 



CONHS0 2 



NH 



MeCH(COOH) 



HOOC-(CH 2 )2- 



2-588 



CONHS0 2 



NH 



MeCH(COOMe) 
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Table 2 fconU 



Cpd. 
No. 


k 


A 


B 


Rl 


2-589 


4 


CONHS0 2 


NH 


1-HOOC-iBu 


2-590 


4 


CONHSO2 


NH 


1-MeOOC-iBu 


2-591 


4 


CONHSO2 


NH 


l-HOOC-;Pn 


2-592 


4 


CONHS02 


NH 


1-MeOOC-iPn 


2-593 


4 


CONHS02 


NH 


l-HOOC-2-Me-Bu 


2-594 


4 


CONHS02 


NH 


l-MeOOC-2-Me-Bu 


2-595 


4 


CONHS02 


. NH 


CH2CH2SO3H 


2-596 


4 


CONHS02 


NH 


OH 


2-597 


4 


CONHS02 


NH 


MeO 


2-598 


4 


CONHSO5 


NH 


EtO 




4 




NH 


PrO 


*> Ann 






NH 


/PtO 


Z"OU 1 






NH 


BuO 1 




A 
*T 




NH 






4 


CONHSCH 


NH 




2-604 


4 


CONHSOo 


NH 


/BuO 


2-605 


4 


CONHSCto 


NH 


HxO 1 


2-606 


4 


CONHSO2 


NH 


PhO 


2-607 


4 


CONHSO2 


NH 


BnO 


2-608 


4 


CONHSO2 


NH 


Z-l 


2-609 


4 


CONHSO2 


NH 


Z-2 


2-610 


4 


CONHSO2 


NH 


Z-3 


2-611 


4 


CONHSO2 


NH 


Z-4 


2-612 


4 


CONHSO2 


NH 


Z-5 


2-613 


4 


CONHSO2 


NH 


Z-6 
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Table 2 fcont,) 



Cpd. 
No. 


k 


1 A 


B 


1 


2-614 


4 


CONHS0 2 


NH 


2-7 


2-615 


4 


CONHSO2 


NH 


2-8 


2-616 


4 


CONHSO2 


NH 


2-9 


2-617 


4 


CONHSO2 


NH 


2-10 


2-618 


4 


CONHSO2 


NH 


Z-ll 


2-619 


4 


CONHSO2 


NH 


2-12 


2-620 


4 


CONHSO2 


NH 


3-Py 


2-621 


4 


CONHSO2 


NH 


4-Py 



Table 2 fconU 



1 Cpd. 
No. 


I" 


A 


B R I 


2-1159 


4 


CONHSO2 


Pyr 


2-] 160 


4 


CONHSO2 


Pipri 


2-1161 


4 


CONHSO2 


Pipra 


2-1162 


4 


CONHSO2 


Mor 


2-1163 


4 


CONHSO2 


Thmor 


2-1164 


4 


CONHSO2 


NHPyr 


2-1165 


4 


CONHSO2 


NHPipri 


2-1166 


4 


CONHSO2 


NHPipra 
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Table 2 fconU 



Cpd. 
No. 


k 


A 


B 1 




2-1167 


4 


CONHSO2 


NHMor 


2-1168 


4 


CONHSO2 


NHThmor 


Table 2 front.) 


Cpd. 
No. 


k 


A 


B 




2-1264 


4 


CONHSO2 


Thiad 


2-1265 


4 


CONHSO2 


NHThiad 
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Table 2 (con U 



I Cpd. 
I No. 


k 


1 A 


i 


Rl 


2-1756 


5 


CONHS0 2 




H 


2-1757 


5 


CONHSO2 


. 


Ph . 


2-1758 


5 


CONHSO2 





2-Me-Ph 


2-1759 


5 


CONHSO2 





4-Me-Ph \ 


2-1760 


5 


CONHSO2 





2,4-diMe-Ph 


2-1761 


5 


CONHSO2 





3,4-diMe-Ph 


2-1762 


5 


CONHSO2 





2-(CF 3 )Ph j 


2-1763 


5 


CONHSO2 





4-(CF 3 )Ph ~J 


2-1764 


5 


CONHSO2 





2-MeOPh j 


! 2-1765 


5 


CONHSO2 





4-MeOPh 


2-1766 


5 


CONHSO2 





2-EtOPh | 


2-1767 


5 


CONHSO2 




4-EtOPh | 


2-1768 


5 


CONHSO2 




2-HOPh 1 


j 2-1769 


5 


CONHSO2 




4-HOPh | 


2-1770 


5 


CONHSO2 




2-(HOOC)Ph 


2-1771 


5 


CONHSO2 




4-(HOOC)Ph | 


2-1772 


5 


CONHSO2 




2-(MeOOC)Ph J 


2-1773 


5 


CONHSO2 




4-(MeOOC)Ph j 
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Table2(conU 



Cpd. 
No. 


1 


A 


B | 




2-1774 


5 


CONHSO2 


— 


2-(EtOOC)Ph 


2-1775 


5 


CONHSO2 


— 


4-(EtOOC)Ph 


2-1776 


5 


CONHSO2 


— 


2-(/BuOOC)Ph 


2-1777 


5 


CONHSO2 


— 


4-(/BuOOC)Ph 


2-1778 


5 


CONHSO2 


— 


2-Cl-Ph 


2-1779 


5 


CONHSO2 


— 


4-Cl-Ph 


2-1780 


5 


CONHSO2 


— 


2-Br-Ph 


2-1781 


5 


CONHSO2 


— 


4-Br-Ph 


2-1782 


5 


CONHSQ2 


— 


2-I-Ph 


2-1783 


5 


CONHSO2 


— 


4-I-Ph 


2-1784 


5 


CONHSO2 


— 


2-N0 2 -Ph 


2-1785 


5 


CONHSO2 


— 


4-N02-Ph 


2-1786 


5 


CONHSO2 


— 


2-NH 2 -Ph 


2-1787 


5 


CONHSO2 


— 


4-NH 2 -Ph 


2-1788 


5 


CONHSO2 


— 


2-(H03S)Ph 


2-1789 


5 


CONHSO2 


— 


4-(H03S)Ph 


2-1790 


5 


CONHSOt 


— 


2-(NH 2 02S)Ph 


2-1791 


5 


CONHSO2 


— 


4-(NH 2 0 2 S)Ph 


2-1792 


5 


CONHSO2 




2-CN-Ph 


2-1793 


5 


CONHSO2 




4-CN-Ph 


2-1794 


5 


CONHSO2 




2-(HOCH 2 )Ph 


2-1795 


5 


CONHSO2 




4-(HOCH2)Ph 


2-1796 


5 


CONHSO2 




Me 


2-1797 


5 


CONHSO2 




Et 



42 



EP 0 869 126 B1 



Table 2 (cont) 



No. 


m T 

i 


1 B 


1 


2-] 798 


5 CONHS0 2 




Pr 


2-1799 


5 CONHS0 2 


— 


/Pr 


2-1800 


5 CONHS0 2 


— 


Bu 


2-1801 


5 CONHS0 2 • 


— 


HOOCCH2- 


2-1802 


5 CONHSO2 


— 


MeOOCCH 2 - i 


2-1803 


5 CONHS0 2 


— 


MeCH(COOH) 


2-1804 


5 CONHSO2 


— 


HOOC-(CH 2 ) 2 - 


2-1805 


5 CONHSO2 


— ■ 


MeCH(COOMe) 


2-1806 


5 CONHS0 2 


— - 


1-HOOC-ZBu 


2-1807 


5 CONHS0 2 


— 


l-MeOOC-/Bu 


2-1808 J 


S CONHSO2 


— 


l-HOOC-/Pn 


2-1809 1 


> CONHSO2 


— 


f l-MeOOC-/Pn 


2-1810 3 


• I CONHS0 2 


— 


l-HOOC-2-Me-Bu 


2-1811 5 


CONHSO2 


— 


l-MeOOC-2-Me-Bu 


2-1812 5 


I CONHS0 2 


— 


CH 2 CH 2 S0 3 H j 


2-1813 5 


coNHso 2 r 


— 


OH j 


2-1814 5 


1 conhso2 


■ — 


MeO 


2-1815 5 


j conhso2 


— 


EtO ~~J 




1 CONHSO2 




PrO 


2-1817 5 


| CONHS02 




/PrO I 


2-1818 5 


T CONHS0 2 




BuO 


2-1819 5 


1 CONHS02 




;BuO j 


2-1820 5 


r coHHso 2 




jBuO J 


2-1821 5 


coNHso 2 




/BuO j 
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Table 2 fcont) 



Cpd. 
No. 


1 

k 


A 


a 


_ 1 
R 1 


2-1822 


5 


CONHS0 2 


— 


HxO j 


2-1823 


5 


CONHSO2 


— 


PhO 


2-1824 


5 


CONHSO2 


— 


BnO 


2-1825 


5 


CONHSO2 


— 


Z-l 


2-1826 


5 


CONHSO2 


— 


Z-2 


2-1827 


5 


CONHSO2 


— 


Z-3 


2-1828 


5 


CONHSO2 


— 


Z-4 


2-1829 


5 


CONHSO2 


— 


Z-5 


2-1830 


5 


CONHSO2 


— 


Z-6 


2-1831 


5 


CONHSCb 


— 


Z-7 


2-1832 


5 


CONHSO2 


— 


Z-8 


2-1833 


5 


CONHSO2 


— 


Z-9 


2-1834 


5 


CONHSO2 


— 


Z-10 


2-1835 


5 


CONHSO2 


— 


Z-ll 


2-1836 


5 


CONHSO2 


— 


Z-12 


2-1837 


5 


CONHSO2 


— 


3-Py 


2-1838 


5 


CONHSO2 


— 


4-Py 


2-1839 


5 


CONHSO2 


NH 


H 


2-1840 


5 


CONHSO2 


NH 


Ph 


2-1841 


5 


CONHSO2 


NH 


2-Me-Ph 


2-1842 


5 


CONHSO2 


NH 


4-Me-Ph 


2-1843 


5 


CONHSO2 


NH 


2,4-diMe-Ph 


2-1844 


5 


CONHSO2 


NH 


3,4-diMe-Ph 


2-1845 


5 


CONHSO2 


NH 


2-(CF 3 )Ph 
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Table 2 (cont) 



i Cod 
1 No. 


k | A | B 


1 Rl 


f 2-1846 


5 CONHSO2 


NH 


4-(CF 3 )Ph 


2-1847 


5 CONHSO2 


NH 


2-MeOPh f 


| 2-1848 


5 CONHSO2 


NH 


4-MeOPh | 


I 2-1849 


5 CONHSO2 


NH 


2-EtOPh 


2-1850 


5 CONHSO2 


NH 


4-EtOPh j 


I 2-1851 
1 2-1852 


5 CONHSOo 


NH 


2-HOPh ~| 




5 CONHSO2 


NH 


4-HOPh | 


I 2-1853 
1 2-1854 


5 CONHSO2 


NH 


2-(HOOC)Ph [ 


1 2-1855 ; 


5 CONHSOo 


NH 


4-(HOOC)Ph [ 




5 CONHSOo 

I ^ 


NH 


2-(MeOOC)Ph 1 


J 2-1856 1 


> CONHSO2 


NH 


4-(MeOOC)Ph 1 


2-1857 f 


» CONHSO2 


NH 


2-(EtOOC)Ph j 


j 2-1858 5 


CONHSO2 


NH 


4-(EtOOC)Ph 


• 2-1859 5 


CONHS0 2 


NH 


2-(/BuOOC)Ph j 


2-1860 5 
1 2-1861 5 


CONHSO2 


NH 


4-(/BuOOC)Ph J 


I 2-1862 5 


CONHS0 2 


NH 


2-Cl-Ph 


I 2-1863 5 


CONHS0 2 


NH 


4-Cl-Ph 




| CONHSO2 


NH 


2-Br-Ph J 


I 2-1864 5 


CONHSO2 


NH 


4-Br-Ph I 


2-1865 5 


1 CONHSO2 


NH 


2-I-Ph j 


2-1866 5 


CONHS0 2 


NH 


4-I-Ph 


2-1867 5 


CONHS0 2 


NH 


2-N0 2 -Ph 


2-1868 5 


CONHSO2 


NH 


4-N0 2 -Ph 


2-1 869 5 


CONHSO2 


NH 


2-NH 2 -Ph 



45 



EP 0 869 126 B1 
Table 2 (cont) 



Cpd. 
No. 


1 

k 


A 


B 


! Rl ^ 


2-1870 


5 


CONHS0 2 


NH 


4-NH 2 -Ph 


2-1871 


5 


CONHS0 2 


NH 


2-(H0 3 S)Ph j 


2-1872 


5 


CONHSO2 


NH 


4-(H0 3 S)Ph 


2-1873 


5 


CONHSO2 


NH 


2-(NH20 2 S)Ph 


2-1874 


5 


CONHSO2 


NH 


4-(NH20 2 S)Ph 


2-1875 


5 


CONHS0 2 


NH 


2-CN-Ph 


2-1876 


5 


CONHSO2 


NH 


4-CN-Ph 


2-1877 


5 


CONHSO2 


NH 


2-(HOCH 2 )Ph 


2-1878 


5 


CONHSO2 


NH 


4-(HOCH 2 )Ph 


2-1879 


5 


CONHSO2 


NH 


Me . 


2-1880 


5 


CONHSO2 


NH 


Et 


2-1881 


5 


CONHSO2 


NH 


Pr 


2-1882 


5 


CONHSO2 


NH 


»'Pr 


2-1883 


5 


CONHSO2 


NH 


Bu 


2-1884 


5 


CONHSO2 


NH 


HOOCCH2- 


2-1885 


5 


CONHSO2 


NH 


MeOOCCH2- 


2-1886 


5 


CONHSO2 


NH 


MeCH(COOH) 


2-1887 


5 


CONHSO2 


NH 


HOOC-(CH 2 )2- 


2-1888 


5 


CONHSO2 


NH 


MeCH(COOMe) 


2-1889 


5 


CONHSO2 


NH 


1-HOOC-ZBu 


2-1890 


5 


CONHSO2 


NH 


l-MeOOC-/Bu 


2-1891 


5 


CONHSO2 


NH 


1-HOOC-iPn 


2-1892 


5 


CONHSO2 


NH 


1-MeOOC-iPn 


2-1893 


5 


CONHSO2 


NH 


l-HOOC-2-Me-Bu 
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Table 2 fconU 





Cpd. 
No. 


k | A 


f 8 


1 Rl 


2-1894 


5 CONHS0 2 i NH 


! l-MeOOC-2-Me-Bu 


2-1895 


5 CONHSO2 


Ni-r 


CH 2 CH 2 S0 3 H 1 


2-1896 


5 CONHSCb 


f JNJTi 


OH j 


2-1897 




1 XT IT 


MeO 


2-1898 




1 VTT T 

1 NH 


EtO j 


2-1899 




| NH 


T Pr ° ~i 


2-1900 




1 \rTT 

NH 


1 iPrO J 


2-1901 




i X TT T 

1 NH 


| BuO 


2-1902 




! NH 


t~ /BuO | 


2-1903 


j C(JNHoU2 


NH 


| jBuO J 


2-1904 : 


? t~UNnbvJ2 


1 NH 


1 /BuO I 


2-1905 i 


' v-L/iNtta(J2 


NH 


HxO 


2-1906 5 




XTT T 

NH 


PhO J 




2-1907 5 




XTU 


BnO ~~ j 




2-1908 5 


CONHSO-i 


XJTJ 


Z-l 1 




2-1909 5 


C0NHS0 2 | 


NH 


Z-2 1 




2-1910 5 


CONHSO2 I 


NH 


Z-3 I 




2-1911 5 


CONHSO2 


NH 


Z-4 ~j 




2-1912 5 


CONHSO2 T 


NH 


Z-5 j . 




2-1913 5 


conhso 2 


NH 


Z-6 ~~H 




2-1914 5 


CONHSO2 


NH 


Z-7 




2-1915 5 


CONHSO2 


NH 


Z-8 




2-1916 5 


CONHSO2 


NH 


Z-9 


| 2-1917 5 


coNHso 2 


NH 


Z-10 
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Table 2 fconU 



Cpd. 
No. 


k 


A 


B 


RJ 


2-1918 


5 


CONHS0 2 


NH 


Z-Il 


2-1919 


5 


CONHS0 2 


NH 


Z-I2 


2-1920 


5 


CONHSO2 


NH 


3-Py 


2-1921 


5 


CONHSO2 


NH 


4-Py 



Table 2 (cont.) 



Cpd. 
No. 


k 


A 


B Rl 


2-2459 


5 


CONHSO2 


Pyr 


2-2460 


5 


CONHSO2 


Pipri 


2-2461 


5 


CONHSO2 


Pipra 


2-2462 


5 


CONHSO2 


Mor 


2-2463 


5 


CONHSO2 


Thmor 
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Table 2 (conU 





Cpd. 
No. 


k 


I A 


B 




2-2464 


5 


CONHS0 2 


NHPyr 


2-2465 


5 


CONHSO2 


NHPipri 


2-2466 


5 


CONHSO2 


NHPipra 


2-2467 


5 


CONHSO2 


NHMor 


2-2468 


5 


CONHSO2 


NHThmor 


Table 2 (cont.) 




Cpd. 
No. I 


M 


A I 


B 






2-2564 


5 


CONHSO2 


Thiad 




2-2565 


5 


CONHSO2 


NHThiad 



Table 2 rcont^ 



Cpd. 
No. 


k 


A 


B 


Rl 


2-2672 


4 


CONMeS0 2 




Me 




Table 2 fcont.) 


Cpd. 
No. 


k 


A 


B | 


Rl 


2-2673 


5 1 


CONMeSC-2 




Me 
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^^(CHjk-A-B— Rl G-3) 

Table 3 



Cpd. 
No. 


k 


A 


B 


Rl 


3-456 


4 


CONHS02 




H 


3-457 


4 


CONHSO2 




Ph 


3-458 


4 


CONHSO2 




2-Me-Ph 
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Table 3 (coat) 



| Cpd. 
I No. 


k A 


1 B 

-I 




j 3-459 


i 4 CONHSO2 




4-Me-Ph 


3-460 
I 3-461 


4 CONHSO2 




2,4-diMe-Ph 




4 CONHS0 2 


_ 


3,4-diMe-Ph 


3-462 
1 3-463 


4 CONHSO2 




2-(CF^)Ph | 


1 3-464 


4 CONHSO2 




4-(CF 3 )Ph J 


1 3-465 


4 CONHSO2 




2-MeOPh 1 




4 CONHSO2 




4-MeOPh 1 


3-466 


4 CONHSO2 




2-EtOPh j 


3-467 I 
I 3-468 


4 CONHSO2 




4-EtOPh 1 




4 CONHSO2 




2-HHPVi 1 


3-469 


* CONHSO? 






1 3-470 p 
1 3-471 A 


* CONHSO? 




4-{tiUUC)Ph j 


1 3^t72 4 


^ CONHSCb 
*• 








conhso2 






3-473 p 


conhso2 






3^474 f~4 


conhso 2 






1 3-475 |~4 


conhso2 




4-fEtOOCiPh 1 


3-476 4 
1 3-477 4 


conhso2 




2-(fBuOOOPh 1 




conhso2 





4-(/BuOOC)Ph j 


3-478 [T 


conhso 2 




2-Cl-Ph 


3^479 |T 


conhso 2 




4-CI-Ph | 


3-480 4 


conhso 2 




2-Br-Ph 1 


3-481 FT" 


conhso2 




4-Br-Ph I 


3-482 |~4~ 


conhso 2 




2-I-Ph J 


3-483 4 


conhso2 




4-I-Ph I 
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Table 3 (conU 



Cpd. 
No. 


k 


A 


B 


Rl 


3-484 


4 


CONHSO2 




2-N02-Ph 


3-485 


4 


CONHSO2 




4-NO2-PI1 


3-486 


4 


CONHSO2 




2-NHo-Ph 


3-487 


4 


CONHSO2 




4-NH->-Ph 


J— "T O O 


4 


CONHSCH 






1-489 

J"*t07 


4 


CONHSOi 




4-(riu30)r'n 


i /on 


4 






2-(NH202S)Ph 


J-47 1 


4 


V~U£Nrio<J2 




4-(NH202S)Ph 




A 
4 


L.L/l\riov^2 




2-CN-Ph 


J-4VJ 


4 


CUNH0VJ2 




4-CN-Ph 




4 


LUNH0U2 




2-(HOCH2)Ph 


J-4;0 


4 


CUiNrioL/2 




4-(HOCH2)Ph 






v^V-/INxloL/2 




Me 


J-4V / 


4. 


^L/iNrlo^J2 




Et 


■a /tQQ 




V^v-TNrlo*-'2 • 




rr 




A 

*T 


v^.vyfNrioLy2 




irr 




A 






Bu 


J- DKJl 




wi^iN noU2 




HOOCCH2- 


3-502 


4 


conhso2 




MeOOCCH-5- 


3-503 


4 


conhso2 




MeCH(COOH) 


3-504 


4 


conhso2 . 




HOOC-(CH2)2- 


3-505 


4 


conhso2 




MeCH(COOMe) 


3-506 


4 


conhso 2 




l-HOOC-/Bu 


3-507 


4 


coNHso 2 




1-MeOOC-iBu 


3-508 


4 


conhso2 




l-HOOC-/Pn 
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Table 3 (cont.) 



j Cpd. 
! No. 


k A 


B 


1 


I 3-509 


4 CONHS0 2 


— 


1-MeOOC-iPn 


3-510 


4 C0NHSO 2 


— 


l-HOOC-2-Me-Bu 


3-51 J 


4 CONHSO2 


1 — 


l-MeOOC-2-Me-Bu 


1 3-512 


4 CONHSO2 


1 — 


CH2CH2SO3H 


I 3-513 


4 CONHSO2 


j 


OH 


3-514 


4 CONHS0 2 


1 


MeO 


3-515 


4 CONHSO2 


1 


EtO 


3-516 


4 CONHSO2 




PrO 


3-517 


4 CONHSO2 


j H 


/PrO 


3-518 


* CONHSO2 




BuO 


3-519 


i CONHSO2 




/BuO 


1 3-520 ' 


I CONHSO2 




jBuO 


3-521 A 


I CONHSO2 




/BuO 


3-522 A 


l CONHSO2 




HxO 


3-523 4 


CONHSO2 




PhO 


I 3-524 4 


CONHSO2 J 


- 


BnO 


3-525 4 


CONHSO2 




Z-l 


3-526 4 


CONHSO2 f 





Z-2 


3-527 4 


CONHSO2 





2-3 


I 3-528 4 


CONHSO2 




Z-4 


3-529 4 


CONHSO2 




Z-5 


3-530 4" 


CONHSO2 




Z-6 


' 3-531 4 


CONHSO2 




Z-7 


3-532 4 


CONHSO2 




Z-8 


3-533 4 


CONHS0 2 




Z-9 
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Table 3 (cont.) 



CpA 
No. 


k 


A 


B 


Rl 


3-534 


4 


CONHSO2 




Z-10 


3-535 


4 


CONHSO2 




2-11 


3-536 


4 


CONHSO2 




2-12 


3-537 


4 


CONHSO2 




3-Py 


3-538 


4 


CONHSO2 




4-Py 


3-539 


4 


CONHSO2 


NH 


H 


3-540 


4 


CONHSO2 


NH 


Ph 


3-541 


4 


CONHSO2 


NH 


°-Me-Ph 


3-542 


4 


CONHSO2 


NH 


4-Me-Ph 


3-543 


4 


CONHSO2 


NH 


1 4-HiMp-Ph 


3-544 


4 


CONHSO2 


NH 


"? 4-HiM#»-Ph 
j.T"uuvic-rn 


3-545 


4 


CONHSCb 


NH 




3-546 


4 


CONHSO2 


NH 




3-547 


4 


CONHSO2 


NH 


— ivicvril 


3-548 


4 


CONHSO2 


NH 


4-MeOPh 


3-549 


4 


CONHSO2 


NH 




3-550 


4 


CONHSO2 


NH 


4-EtOPh 


3-551 


4 


CONHSOo 


NH 


2-HOPh 


3-552 


4 


CONHSO2 


NH 


4-HOPh 


3-553 


4 


CONHSO2 


NH 


2-(HOOC)Ph 


3-554 


4 


CONHSO2 


NH 


4-(HOOC)Ph 


3-555 


4 


CONHSO2 


NH 


2-(MeOOC)Ph 


3-556 


4 


CONHSO2 


NH 


4-(MeOOC)Ph 


3-557 


4 


CONHSO2 


NH 


2-(EtOOC)Ph 


3-558 


4 


CONHSO2 


NH 


4-(EtOOC)Ph 
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Table3fcont.) 



Cpd. 
No. 



B 



Rl 



3-559 


1 4 


1 CONHS02 


NH 


[ 2-(/BuOOC)Ph 


3-560 


4 


CONHS02 


NH 


J 4-(/BuOOC)Ph 


3-561 


4 


CONHS02 


NH 


[ 2-CI-Ph ( 


3-562 


4 


CONHS0 2 


NH 


4-Cl-Ph 


• 3-563 


4 

4 


CONHS0 2 


J NH 


2-Br-Ph "J 



3-565 



3-566 
3-567 



4 

T 



conhso2 
conhso2 



NH 



NH 



2-I-Ph 



4-I-Ph 



3-568 
3-569 



4 

T 
T 
T 



CONHSO2 



NH 



CONHSO2 



NH 



2-N0 2 -Ph 



4-N0 2 -Ph 



CONHSO2 



NH 



2-NH 2 -Ph 



3-570 
3-571 



CONHSO2 



NH 



4-NH 2 -Ph 



3-572 
3-573 



4 

T 



CONHSO2 



NH 



CONHSQ 2 



NH 



2-(H0 3 S)Ph 



4-(H0 3 S)Ph 



3-574 
3-575 



4 

T 



CONHSO2 



CONHSO2 



NH 
NH 



2-(NH 2 0 2 S)Ph 



4-(NH 2 0 2 S)Ph 



CONHSO2 



NH 



2-CN-Ph 



3-576 
3-577 



4 

T 



3-578 



CONHSO2 



NH 



CONHSO2 



CONHSO2 



NH 
NH 



4-CN-Ph 



2-(HOCH 2 )Ph 



4-(HOCH 2 )Ph 



1 3-579 


4 


CONHSO2 


NH 


Me 


3-580 1 
1 3-581 


4 


CONHSO2 


NH 


Et 




4 


CONHSO2 


NH 


Pr 


3-582 


4 


CONHSO2 


NH 


iPr 


3-583 


4 


CONHS0 2 


NH 


Bu 
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Table 3 fcont) 



Cpd. 
No. 




A 


B 


n 1 


3-584 


4 


CONHSO2 


NH 


HOOCCH 2 - 


3-585 


4 


CONHSO2 


NH 


MeOOCCH 2 - 


3-586 


4 


CONHS02 


NH 


MeCH(COOH) 


3-587 


4 


CONHSO2 


NH 


HOOC-(CH2>2- 


3-588 


4 


CONHS02 


NH 


MeCH(COOMe) 


3-589 


4 


CONHSO2 


NH 


1-HOOC-iBu 


3-590 


4 


CONHS02 


NH 


l-MeOOC-/Bu 


3-591 


4 


CONHS02 


NH 


1-HOOC-fPn 


3-592 


4 


CONHSO2 


NH 


l-MeOOC-/Pn 


3-593 


4 


CONHSO2 


NH 


l-HOOC-2-Me-Bu 


3-594 


4 


CONHSO2 


NH 


l-MeOOC-2-Me-Bu 


3-595 


4 


CONHSO2 


NH 


CH 2 CH 2 S0 3 H 


3-596 


4 


CONHSO2 


NH 


OH 


3-597 


4 


CONHSO2 


NH 


MeO 


3-598 


4 


CONHSO2 


NH 


EtO 


3-599 , 


4 


CONHS02 


NH 


PrO 


3-600 


4 


CONHSO2 


NH 


/PtO 


3-601 


4 


CONHSO2 


NH 


BuO 


3-602 


4 


CONHSO2 


NH 


/BuO 


3-603 


4 


CONHSO2 


NH 


iBuO 


3-604 


4 


CONHSO2 


NH 


/BuO 


3-605 


4 


CONHS02 


NH 


HxO 


3-606 


4 


CONHS02 


NH 


PhO 


3-607 


4 


CONHS02 


NH 


BnO 


3-608 


4 


CONHS02 


NH 


Z-l 
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Table 3 (cont.) 



Cpd. 
No. 



B 



Rl 



3-609 



3-610 



CONHS0 2 



CONHS0 2 



NH 



NH 



Z-2 



Z-3 



3-611 



CONHSO2 



NH 



Z-4 



3-612 



CONHSO2 



NH 



Z-5 



3-613 



CONHS0 2 



NH 



Z-6 



3-614 



3-615 



CONHSO2 



CONHSO2 



NH 



NH 



Z-7 



Z-8 



3-616 



3-617 



3-618 
3-619 
3-620 
3-621 



CONHSO2 



CONHS0 2 



CONHSO2 
CONHS0 2 
CONHSO2 
CONHS0 2 



NH 



NH 



NH 
NH 
NH 
NH 



Z-9 
Z-10 

"zTT 

3- Py 

4- Py 
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Table 3 (cont.) 



No. 


K 


A 


B R l 


3-1159 


4 


CONHSO2 


Pyr 


3-1160 


4 


CONHSO2 


Pipri 


3-1161 


4 


CONHSO2 


Pipra 


3-1162 


4 


CONHSO2 


Mor 


3-1163 ; 


4 


CONHSO2 


Thmor 


3-1164 


4 


CONHSO2 


NHPyr 


3-1165 


4 


CONHSO2 


r NHPipri 


3-1166 


4 


CONHSO2 


NHPipra 



Table 3 fcont.) 



Cpd. 
No. 


k 


A 


B 


Rl 


3-1167 


4 


CONHSO2 


NHMor 


3-1168 


4 


CONHSO2 


NHThmor 
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TableS (cont) 



Cpd. 
No. 
3-1264 

3-1265 



B 



CONHS0 2 
CONHSO2 



Thiad 
NHThiad 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 3 (cont.l 



Cpd. 
No. 


k 


A 


1 B 


Rl 


3-1756 


5 


CONHS0 2 




H 


3-1757 


5 


CONHSO2 





Ph 


3-1758 


5 


CONHSO2 





2-Me-Ph 


3-1759 


5 


CONHSO2 





4-Me-Ph 


3-1760 


5 


CONHSO2 





2,4-diMe-Ph 


3-1761 


5 


CONHSO2 





3.4-diMe-Ph 


3-1762 


5 


CONHSO2 


- 


2-(CF3)Ph 


3-1763 


5 


CONHSO2 





4-(CF 3 )Ph ! 


3-1764 


5 


CONHSO2 





2-MeOPh 


3-1765 


5 


CONHS0 2 




4-MeOPh 


3-1766 


5 


CONHSO2 




2-EtOPh 


3-1767 


5 


CONHSO2 





4-EtOPh 


3-1768 


5 


CONHSO2 




2-HOPh 


3-1769 


5 


CONHSO2 




4-HOPh 


3-1770 


5 


CONHSO2 




2-(HOOC)Ph 


3-1771 


5 


CONHSO2 




4-(HOOC)Ph 


3-1772 


5 


CONHSO2 




2-(MeOOC)Ph 


3-1773 


5 


CONHSO2 




4-(MeOOC)Ph 
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Table 3 (com.) 



Cpd. 
No. 



B 



Rl 



3-1774 



3-1775 



3-1776 



CONHS0 2 



CONHSO2 



CONHSCb 



2-(EtOOC)Ph 



HEtOOQPh 



2-(/BuOOC)Ph 



3-1777 



CONHSO2 
CONHSCb 



4-{7BuOOC)Ph 



3-1778 
3-1779 



3-1780 
3-1781 



CONHSO2 



CONHSO2 
CONHSO2 



2-Cl-Ph 



4-Cl-Ph 



2-Br-Ph 



4-Br-Ph 



3-1782 



3-1783 



3-1784 



CONHSO2 



CONHSO2 



CONHS0 2 



2-I-Ph 



4-I-Ph 



2-N0 2 -Ph 



3-1785 



3-1786 



3-1787 



CONHSO2 



CONHS0 2 



CONHSO2 



4-N0 2 -Ph 



2-NH 2 -Ph 



4-NH 2 -Ph 



3-1789 



CONHSO2 



CONHS0 2 



2-(H0 3 S)Ph 



4-(H0 3 S)Ph 



CONHSO2 



2-(NH 2 0 2 S)Ph 



3-1792 



CONHSO2 



CONHS0 2 



4-CNH 2 0 2 S)Ph 



2-CN-Ph 



CONHS0 2 



4-CN-Ph 



CONHS0 2 



2-(HOCH 2 )Ph 



3-1795 



CONHSO2 



4-rHOCH 2 )Ph 



3-1796 
3-1797 



5 

T 



conhso 2 

CONHSO? 



Me 



Et 
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Table 3 (cont.V 



Cpd. I 
No. I 


k 


1 


B 1 

1 




3-1798 


5 


CONHSO2 




Pr 


3-1799 


5 


CONHS02 




Oft 


3-1 800 

J i ov/w 


5 


CONHS02 




Bu 


3-1801 

J 1 Owl 


5 


CONHS02 




HOOCCH2- 


J I OVJZ. 


5 


CONHS02 




Me00CCH2- 


1-1 R01 


j 


CONHSO? 




MeCH(COOH) 




c 


CONHSO-7 




HOOC-(CH2)2- 


3-1 805 


c 






MeCH(COOMe) 


3-1806 


c 






1-HOOC-jBu 


^ n OAT 

3-1807 


c 


L^ui>nov/2 




l-MeOOC-/Bu 


3-1808 


5 


CUNH^U2 




1-HOOC-iPn 


1 1 AAA 

3-1809 


c 

5 


UvJINrlovJ2 




l-MeOOC-ZPn 


3-1810 


c 


L-wiNrio^2 




1 -HOOC-2-Me-Bu 


1 1011 

3-lol 1 








l-MeOOC-2-Me-Bu 




-J 


CONHSCb 




CH2CH2SO3H 






CONHSO^ 




OH 


1 1 CIA 




CONHSOo 




MeO 


3-1815 


5 


C0NHS02 




EtO 


3-1816 


5 


C0NHS02 




PrO 


3-1817 


5 


C0NHS02 




/PrO 


3-1818 


5 


C0NHS02 




BuO 


3-1819 


5 


CONHSO2 




/BuO 


3-1820 


5 


CONHSO2 




jBuO 


3-1821 


5 


CONHSO2 




/BuO 
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Table 3 ( cont) 



Cpd. 
No. 


k 


A 


B 


Rl 


! 3-1822 


5 


CONHS0 2 




HxO 


3-1823 


5 


CONHSO2 


_ 


PhO 


3-1824 


5 


CONHSO2 




BnO 


3-1825 


5 


CONHSO2 




2-1 


3-1826 


5 


CONHSO2 




Z-2 


3-1827 


5 


CONHSO2 




Z-3 


3-1828 


5 


CONHSO2 




Z-4 


3-1829 


5 


CONHSO2 




Z-5 


3-1830 


5 


CONHSO2 




Z-6 


3-1831 


5 


CONHSO2 




Z-7 


3-1832 


5 


CONHSCb 




Z-8 


3-1833 


5 


CONHSO2 




Z-9 


3-1834 


5 


CONHSO2 




Z-10 


3-1835 


5 


CONHSO2 




Z-ll 


3-1836 


5 


CONHSO9 




Z-12 


3-1837 


5 


CONHS0 2 




3-Py 


3-1838 


5 


CONHSO2 




4-Py 


3-1839 


5 


CONHS0 2 


NH 


H 


3-1840 


5 


CONHS0 2 


NH 


Ph 


3-1841 


5 


CONHS02 


NH 


2-Me-Ph 


3-1842 


5 


CONHSO2 


NH 


4-Me-Ph 


3-1843 


5 


CONHS02 


NH 


2,4-diMe-Ph 


3-1844 


5 


CONHS02 


NH 


3,4-diMe-Ph 


3-1845 


5 


CONHS0 2 


NH 


2-(CF 3 )Ph 
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Table 3 (confc) 



Cpd. I 
No. 


k 


1 


B 


R . 


3-1846 


5 


CONHSO2 


NH 


4-(CF 3 )Ph 


3-1847 


5 


CONHSO2 


NH 


2-MeOPh 


3-1848 


5 


CONHSO2 


NH 


4-MeOPh 


3-1849 


5 


CONHSO2 


NH 


2-EtOPh 


3-1850 


5 


CONHSO2 


NH 


4-EtOPh 


3-1851 


5 


CONHSO2 


NH 


2-HOPh 


3-1852 


5 


CONHSO2 


NH 


4-HOPh 


3-1853 


5 


CONHSO2 


NH 


2-(HOOC)Ph 


3-1854 


5 


CONHSO2 


NH 


4-(HOOC)Ph 


J- J O J J 




CONHSOo 


NH 


2-(MeOOC)Ph 


1-1 856 


5 


CONHSCH 


NH 


4-(MeOOC)Ph 


1-1857 


5 


CONHSO? 


NH 


2-(EtOOC)Ph 


3-1858 


5 


CONHS02 


NH 


4-(EtOOC)Ph 


3-1859 


5 


CONHS02 


NH 


2-(/BuOOC)Ph 


3-1860 


5 


CONHS02 


NH 


4-(/BuOOC)Ph 


3-1861 


5 


CONHSO2 


NH 


2-Cl-Ph 


3-1862 


5 


CONHS02 


NH 


4-Cl-Ph | 


3-1863 


5 


CONHS02 


NH 


2-Br-Ph 


3-1864 


5 


CONHS02 


NH 


4-Br-Ph 


3-1865 


5 


CONHS02 


NH 


2-I-Ph 


3-1866 


5 


CONHS02 • 


. NH 


4-I-Ph 


3-1867 


5 


CONHS02 


NH 


2-N02-Ph 


3-1868 


5 


CONHS02 


NH 


4-N0 2 -Ph 


3-1869 


5 


CONHS02 


NH 


2-NH 2 -Ph 
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TabIe3fconU 



Cpd. 
no. 


k 


A 


B 


Rl 


3-1870 


5 


CONHS0 2 


NH 


4-NH 2 -Ph 


3-1871 


5 


CONHS0 2 


NH 


2-(H0 3 S)Ph 


3-1872 


5 


CONHSO2 


NH 


4-(H0 3 S)Ph 


3-1873 


5 


CONHSO2 


NH 


2-(NH20 2 S)Ph 


3-1874 


5 


CONHS0 2 


NH 


4-(NH 2 02S)Ph 


3-1875 


5 


CONHS0 2 


NH 


2-CN-Ph 


3-1876 


5 


CONHSO2 


NH 


4-CN-Ph 


3-1877 


5 


CONHSO2 


NH 


2-(HOCH 2 )Ph 


3-1878 


5 


CONHSO2 


NH 


4-(HOCH 2 )Ph 


3-1879 


5 


CONHSO2 


NH 


Me 


3-1880 


5 


CONHSO2 


NH 


Et 


3-1881 


5 


CONHSO2 


NH 


Pr 


3-1882 


5 


CONHSO2 


NH 


/Pr 


3-1883 


5 


CONHSO2 


NH 


Bu 


3-1884 


5 


CONHSO2 


NH 


HOOCCH?- 


3-1885 


5 


CONHSO2 


NH 


MeOOCCH 2 - 


3-3 886 


5 


CONHSO2 


NH 


MeCH(COOH) 


3-1887 


5 


CONHSO2 


NH 


HOOC-(CH 2 )2- 


3-1888 


5 


CONHSO2 


NH 


MeCH(COOMe) 


3-1889 


5 


CONHSO2 


NH 


l-HOOC-ZBu 


3-1890 


5 


C0NHSO 2 


NH 


l-MeOOC-;Bu 


3-1891 


5 


CONHSO2 


NH 


l-HOOC-/Pn 1 


3-1892 


5 


CONHSO2 


NH 


l-MeOOC-/Pn 


3-1893 


5 


CONHSO2 


NH 


l-HOOC-2-Me-Bu 
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Table 3 (con t.) 



Cpd. 
No. 


k 


A 


B 


Rl 


3-1894 


5 


CONHS0 2 


NH 


l-MeOOC-2-Me-Bu 


3-1895 


5 


CONHS0 2 


NH 


CH2CH2SO3H 


3-1896 


5 


CONHSO2 


NH 


OH 


3-1897 


5 


CONHSO2 


NH 


MeO 


3-1898 


5 


CONHSO2 


NH 


EtO 


3-1899 


5 


CONHSO2 


NH 


PrO 


3-1900 


5 


CONHSO2 


NH 


/PrO 


l-l 901 


5 


CONHSO? 


NH 


BuO 


1-1 902 


5 


CONHSCb 


NH 


/BuO 






CONHSOo 


NH 


jBuO 






rONHSO-5 


NH 


/BuO 






CONHSOo 


NH 


HxO 


1-1 QOfi 




CONHSOo 


NH 


PhO I 


1-1907 


5 


CONHSCb 


NH 


BnO 


3-1908 


5 


CONHSO2 


NH 


Z-l 


3-1909 


5 


CONHSO2 


NH 


Z-2 


3-1910 


5 


CONHSO2 


NH 


Z-3 


3-1911 


5 


CONHSO2 


NH 


Z-4 


3-1912 


5 


CONHSO2 


NH 


Z-5 


3-1913 


5 


CONHSO2 


NH 


Z-6 


3-1914 


5 


CONHSO2 


NH 


Z-7 


3-1915 


5 


C0NHS0 2 


NH 


Z-8 


3-1916 


5 


CONHSO2 


NH 


Z-9 


3-1917 


5 


CONHSO2 


NH 


Z-10 
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Table 3 (conU) 



Cpd. 
No. 


1' 


A 


B 


Ri 


3-1918 


5 


CONHS0 2 


NH 


Z-ll 


3-1919 


5 


CONHSO2 


NH 


Z-12 


3-1920 


5 


CONHSO2 


NH 


3-Py 


3-1921 


5 


CONHSO2 


NH 


4-Py 



Table 3 (cont.) 



I Cpd. 
1 No. 


k 


A 


B R l 


3-2459 


5 


CONHSO2 


Pyr 


3-2460 


5 


CONHSO2 


Pipri 


3-2461 


5 


CONHSC7 


Pipra 


3-2462 


5 


CONHSO2 


Mor 


3-2463 


5 


CONHSO2 
. 


Thmor 
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Table 3 (conk) 



Cpd. 
No. 


k 


A 


B I 


Rl 


3-2464 


5 


CONHSC7 


NHPyr 


3-2465 


5 


CONHSC-2 


NHPipri 


3-2466 


5 


CONHSO2 


NHPipra 


3-2467 


5 


CONHSO2 


NHMor 


3-2468 


5 


CONHSC-2 


NHThmor 


Table 3 ( cont.) 


Cpd. 
No. 


k 


A 


B 


I 


3-2564 


5 


CONHSO2 


Thiad 


3-2565 


5 


CONHSO2 


NHThiad 


Table 3 fcont.) 


Cpd. 
No. 


k 


A 


B 


R 1 


3-2672 


4 


CONMeSQ2 




Me 
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TabIe3fcontl 



Cpd. 


k 


A 


B 


Rl 


No. 








3-2673 


5 


CONMeS0 2 




Me 



[0063] Of the above compounds, preferred compounds are Compounds No.: 1-456, 1-457, 1-458, 1-459, 1-460, 
1-461, 1-462, 1-463, 1-464, 1-465, 1-466, 1-467, 1-468, 1-469, 1-470, 1-471, 1-472, 1-473, 1-474, 1^475, 1-476, 1-477| 
1-478, 1-479, 1-480, 1-481, 1-482, 1-483, 1-484, 1-485, 1-486, 1-487, 1-488, 1-489, 1-490, 1 -491 , 1 -492, 1-396, 1-494,' 
1-495, 1-496, 1-497, 1-498, 1-499, 1-500, 1-501, 1-502, 1-503, 1-504, 1-505, 1-506, 1-507, 1-508, 1-509, 1-510, 1-511, 
1-512, 1-513, 1-514, 1-515, 1-516, 1-517, 1-518, 1-519, 1-520, 1-521, 1-522, 1-523, 1 -524, 1 -525, 1 -526, 1-527,' 1-52s! 
1-529, 1-530, 1-531, 1-532, 1-533, 1-534, 1-535, 1-536, 1 -537, 1 -538, 1 -539, 1 -540, 1 -541 , 1 -542, 1 -543, 1-544, 1-545, 
1-546, 1-547, 1-548, 1-549, 1-550, 1-551, 1-552, 1-553, 1-554, 1-555, 1-556, 1-557, 1-558, 1-559, 1 -560, 1-561 , 1 -562,' 
1-563, 1-564; 1-565, 1-566, 1-567, 1-568, 1-569, 1-570, 1-571, 1-572, 1-573, 1-574, 1 -575, 1 -576, 1 -577, 1-578, 1-579, 
1-580, 1-581, 1-582, 1-583, 1-584, 1-585, 1-586, 1-587, 1-588, 1-589, 1-590, 1 -591 , 1-592, 1-593, 1-594, 1-595, 1-596, 
1-597, 1-598, 1-599, 1-600, 1-601, 1-602, 1-603, 1-604, 1-605, 1-606, 1-607, 1-608, 1-609, 1-610, 1-611 , 1-612,' 1-61 3,' 
1-614, 1-615, 1-616, 1-617, 1-618, 1-619, 1-620, 1-621, 1-1159, 1-1160, 1-1161, 1-1162, 1-1163, 1-1164, 1-1165,' 
1-1166, 1-1167, 1-1168, 1-1264, 1-1265, 1-1756, 1-1757, 1-1758, 1-1759, 1-1760, 1-1761, 1-1762, 1-1763, 1-764,' 
1-1765, 1-1766, 1-1767, 1-1768, 1-1769, 1-1770, 1-1771, 1-1772, 1-1773, 1-1774, 1-1775, 1-1776, 1-1777, 1-1778,' 
1-1779, 1-1780, 1-1781, 1-1782, 1-1783, 1-1784, 1-1785, 1-1786, 1-1787, 1-1788, 1-1789, 1-1790, 1-1791, 1-1792, 
1-1793, 1-1794, 1-1795, 1-1796, 1-1797, 1-1798, 1-1799, 1-1800, 1-1801, 1-1802, 1-1803, 1-1804, 1-1805, 1-1806, 
1-1807, 1-1808, 1-1809, 1-1810, 1-1811, 1-1812, 1-1813, 1-1814, 1-1815, 1-1816, 1-1817, 1-1818, 1-1819, 1-1820, 
1-1821, 1-1822, 1-1823, 1-1824, 1-1825, 1-1826, 1-1827, 1-1828, 1-1829, 1-1830, 1-1831, 1-1832, 1-1833, 1-1834,' 
1-1835, 1-1836, 1-1837, 1-1838, 1-1839, 1-1840, 1-1841, 1-1842, 1-1843, 1-1844, 1-1845, 1-1846, 1-1847, 1-1848,' 
1-1849, 1-1850, 1-1851, 1-1852, 1-1853, 1-1854, 1-1855, 1-1856, 1-1857, 1-1858, 1-1859, 1-1860, 1-1861, 1-1862,' 
1-1863, 1-1864, 1-1865, 1-1866, 1-1867, 1-1868, 1-1869, 1-1870, 1-1871, 1-1872, 1-1873, 1-1874, 1-1875,' 1-1876, 
1-1877, 1-1878, 1-1879, 1-1880, 1-1881, 1-1 8B2, 1-1883, 1-1884, 1-1885, 1-1886, 1-1887, 1-1888, 1-1889, 1-1890, 
1-1891, 1-1892, 1-1893, 1-1894, 1-1895, 1-1896, 1-1 B97, 1-1898, 1-1899, 1-1900, 1-1901, 1-1902, 1-1903, 1-1904, 
1-1905, 1-1906, 1-1907, 1-1908, 1-1909, 1-1910, 1-1911, 1-1912, 1-1913, 1-1914, 1-1915, 1-1916, 1-1917, 1-1918, 
1-1919, 1-1920, 1-1921, 1-2459, 1-2460, 1-2461, 1-2462, 1-2463, 1-2464, 1-2465, 1-2466, 1-2467, 1-2468, 1-2564,' 

1- 2565, 2-456, 2-457, 2-458, 2-459/2-460, 2-461, 2-462, 2-463, 2-464, 2-465, 2-466, 2-467, 2-468, 2-469, 2-470,' 

2- 471 , 2-472, 2-473, 2-474, 2-475, 2-476, 2-477, 2-478, 2-479, 2-480, 2-481 , 2-482, 2-483, 2-484, 2-485, 2-486, 2-487,' 
2-488, 2-489, 2-490, 2-491 , 2-492, 2-493, 2-494, 2-495, 2-496, 2-497, 2-498, 2-499, 2-500, 2-501 , 2-502, 2-503,' 2-504,' 
2-505, 2-506, 2-507, 2-508, 2-509, 2-510, 2-511 , 2-512, 2-513, 2-514, 2-515, 2-516, 2-517, 2-51 8, 2-519, 2-520, 2-521 , 
2-522, 2-523, 2-524, 2-525, 2-526, 2-527, 2-528, 2-529, 2-530, 2-531 , 2-532, 2-533, 2-534, 2-535, 2-536, 2-537, 2-538, 
2-539, 2-540, 2-541 , 2-542, 2-543, 2-544, 2-545, 2-546, 2-547, 2-548, 2-549, 2-550, 2-551 , 2-552, 2-553, 2-554, 2-555, 
2-556, 2-557, 2-558, 2-559, 2-560, 2-561 , 2-562, 2-563, 2-564, 2-565, 2-566, 2-567, 2-568, 2-569, 2-570, 2-571 , 2-572,' 
2-573, 2-574, 2-575, 2-576, 2-577, 2-578, 2-579, 2-580, 2-581 , 2-582, 2-583, 2-584, 2-585, 2-586, 2-587, 2-588, 2-589| 
2-590, 2-591 , 2-592, 2-593, 2-594, 2-595, 2-596, 2-597, 2-598, 2-599, 2-600, 2-601 , 2-602, 2-603, 2-604, 2-605, 2-606' 
2-607, 2-608, 2-609, 2-610, 2-611, 2-612, 2-613, 2-614, 2-615, 2-616, 2-617, 2-618, 2-619, 2-620, 2-621, 2-1159^ 
2-1160, 2-1161, 2-1162, 2-1163, 2-1164, 2-1165, 2-1166, 2-1167, 2-1168, 2-1264, 2-1265, 2-1756, 2-1757, 2-1758, 
2-1759, 2-1760, 2-1761, 2-1762, 2-1763, 2-1764, 2-1765, 2-1766, 2-1767, 2-1768, 2-1769, 2-1770, 2-1771, 2-1772' 
2-1773, 2-1774, 2-1775, 2-1776, 2-1777, 2-1778, 2-1779, 2-1780, 2-1781, 2-1782, 2-1783, 2-1784, 2-1785,' 2-1786* 
2-1787, 2-1788, 2-1789, 2-1790, 2-1791, 2-1792, 2-1793, 2-1794, 2-1795, 2-1796, 2-1797, 2-1798, 2-1799, 2-1800,' 
2-1801, 2-1B02, 2-1803, 2-1804, 2-1805, 2-1806, 2-1807, 2-180B, 2-1B09, 2-1810, 2-1 811 , 2-1812, 2-1813, 2-1814,' 
2-1815, 2-1 B1 6, 2-1817, 2-1818, 2-1819, 2-1820, 2-1821, 2-1822, 2-1823, 2-1824, 2-1825, 2-1826,' 2-1 827^ 2-1828' 
2-1829, 2-1830, 2-1 B31 , 2-1832, 2-1833, 2-1834, 2-1835, 2-1836, 2-1837, 2-1838, 2-1839, 2-1840, 2-1841,' 2-1842,' 
2-1 843, 2-1 844, 2-1 845, 2-1 846, 2-1 847, 2-1 848, 2-1 849, 2-1 850, 2-1 851 , 2-1 852, 2-1 853, 2-1 854, 2-1 855,' 2-1 856,' 
2-1 857, 2-1 858, 2-1 859, 2-1 860, 2-1 861 , 2-1 862, 2-1 863, 2-1 864, 2-1 865, 2-1 866, 2-1 867, 2-1 868, 2-1 869,' 2-1 870,' 
2-1871, 2-1872, 2-1873, 2-1874, 2-1875, 2-1876, 2-1877, 2-1878, 2-1879, 2-1880, 2-1881 , 2-1882, 2-1 883,' 2-1884' 
2-1885, 2-1886, 2-1887, 2-1888, 2-1889, 2-1890, 2-1891, 2-1892, 2-1893, 2-1894, 2-1895, 2-1896, 2-1897,' 2-1898' 
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2-1899, 2-1900, 2-1901 , 2-1902, 2-1903, 2-1904, 2-1905, 2-1906, 2-1907, 2-1908, 2-1909, 2-1910, 2-1911 , 2-1912, 
2-1913, 2-1914, 2-1915, 2-1916, 2-1917, 2-1918, 2-1919, 2-1920, 2-1921 , 2-2459, 2-2460, 2-2461 , 2-2462, 2-2463, 

2- 2464, 2-2465, 2-2466, 2-2467, 2-2468, 2-2564, 2-2565, 3-456, 3-457, 3-458, 3-459, 3-460, 3-461, 3-462, 3-463, 

3- 464, 3-465, 3-466, 3-467, 3-468, 3-469, 3-470, 3-471 , 3-472, 3-473, 3-474, 3-475, 3-476, 3-477, 3-478, 3-479, 3-480, 
5 3-481 , 3-482, 3-483, 3-484, 3-485, 3-486, 3-487, 3-488, 3-489, 3-490, 3-491 , 3-492, 3-493, 3-494, 3-495, 3-496, 3-497, 

3-498, 3-499, 3-500, 3-501 , 3-502, 3-503, 3-504, 3-505, 3-506, 3-507, 3-508, 3-509, 3-510, 3-511 , 3-512, 3-513, 3-514, 
3-51 5, 3-51 6, 3-51 7, 3-51 8, 3-519, 3-520, 3-521 , 3-522, 3-523, 3-524, 3-525, 3-526, 3-527, 3-528, 3-529, 3-530, 3-531 , 
3-532, 3-533, 3-534, 3-535, 3-536, 3-537, 3-538, 3-539, 3-540, 3-541 , 3-542, 3-543, 3-544, 3-545, 3-546, 3-547, 3-548, 
3-549, 3-550, 3-551 , 3-552, 3-553, 3-554, 3-555, 3-556, 3-557, 3-558, 3-559, 3-560, 3-561 , 3-562, 3-563, 3-564, 3-565, 

10 3-566, 3-567, 3-568, 3-569, 3-570, 3-571 , 3-572, 3-573, 3-574, 3-575, 3-576, 3-577, 3-578, 3-579, 3-580, 3-581 , 3-582, 
3-583, 3-584, 3-585, 3-586, 3-587, 3-588, 3-589, 3-590, 3-591 , 3-592, 3-593, 3-594, 3-595, 3-596, 3-597, 3-598, 3-599, 
3-600, 3-601, 3-602, 3-603, 3-604, 3-605, 3-606,3-607, 3-608, 3-609, 3-610, 3-611 , 3-612, 3-613, 3-614,3-615, 3-616, 
3-617, 3-618, 3-619, 3-620, 3-621 , 3-1159, 3-1160, 3-11 61 , 3-1162, 3-1163, 3-1164, 3-1165, 3-1166, 3-1167, 3-1168, 
3-1264, 3-1265, 3-1756, 3-1757, 3-1758, 3-1759, 3-1760, 3-1761 , 3-1762, 3-1763, 3-1764, 3-1765, 3-1766, 3-1767, 

15 3-1768, 3-1769, 3-1770, 3-1771, 3-1772, 3-1773, 3-1774, 3-1775, 3-1776, 3-1777, 3-1778, 3-1779, 3-1780, 3-1781, 
3-1782, 3-1783, 3-1784, 3-1785, 3-1786, 3-1787, 3-1788, 3-1789, 3-1790, 3-1791, 3-1792, 3-1793, 3-1794, 3-1795, 
3-1796, 3-1797, 3-1798, 3-1799, 3-1800, 3-1801 , 3-1802, 3-1803, 3-1804, 3-1805, 3-1806, 3-1807, 3-1808, 3-1809, 
3-1810, 3-1811, 3-1812, 3-1813, 3-1814, 3-1815, 3-1816, 3-1817, 3-1818, 3-1819, 3-1820, 3-1821 , 3-1 822, 3-1823, 
3-1824, 3-1825, 3-1826, 3-1827, 3-1828, 3-1829, 3-1830, 3-1831 , 3-1832, 3-1833, 3-1834, 3-1835, 3-1836, 3-1837, 

20 3-1838, 3-1839, 3-1840, 3-1841, 3-1842, 3-1843, 3-1844, 3-1845, 3-1 846, 3-1 847, 3-1848, 3-1849, 3-1850, 3-1851, 
3-1852, 3-1853, 3-1854, 3-1855, 3-1856, 3-1857, 3-1858, 3-1859, 3-1860, 3-1 B61 , 3-1 862, 3-1863, 3-1864, 3-1865, 
3-1866, 3-1867, 3-1868, 3-1869, 3-1870, 3-1871 , 3-1872, 3-1873, 3-1874, 3-1875, 3-1876, 3-1877, 3-1878, 3-1879, 
3-1880, 3-1881, 3-1882, 3-1883, 3-1884, 3-1885, 3-1886, 3-1887, 3-1888, 3-1889, 3-1890, 3-1891 , 3-1 892, 3-1893, 
3-1 B94, 3-1 895, 3-1 896, 3-1 897, 3-1 898, 3-1 899, 3-1 900, 3-1 901 , 3-1 902, 3-1 903, 3-1 904, 3-1 905, 3-1 906, 3-1 907, 

25 3-1908, 3-1909, 3-1910, 3-1911 , 3-1 912, 3-1913, 3-1914, 3-1915, 3-1916, 3-1917, 3-1918, 3-1919, 3-1920, 3-1921, 
3-2459, 3-2460, 3-2461 , 3-2462, 3-2463, 3-2464, 3-2465, 3-2466, 3-2467, 3-2468, 3-2564 and 3-2565. 
[0064] The following compounds are more preferred, that Is Compounds No.: 1-456, 1-457, 1-458, 1-459, 1-460, 
1-461, 1-462, 1-463, 1-464, 1-465, 1-466, 1-467, 1-468, 1-469, 1-470, 1-471, 1-472, 1-473, 1-474, 1-475, 1-476, 1-477, 
1-478, 1-479, 1-480, 1-481, 1-482, 1-483, 1-484, 1-485, 1-486, 1-487, 1-488, 1-489, 1-490, 1-491, 1-492, 1-493, 1-494, 

30 1-495, 1-496, 1-497, 1-498, 1-499, 1-500, 1-501, 1-502, 1-503, 1 -504, 1 -505, 1 -506, 1-507, 1-508, 1-509, 1-510, 1-511, 
1-512, 1-513, 1-514, 1-515, 1-516, 1-517, 1-518, 1-519, 1-520, 1-521, 1-522, 1-523, 1-524, 1-525, 1-526, 1-527, 1-528, 
1-529, 1-530, 1-531, 1-532, 1-533, 1-534, 1-535, 1-536, 1-537, 1-538, 1-539, 1-2564 and 1-2565. 
[0065] The following compounds are still more preferred, that is Compounds No.: 1 -457, 1 -458, 1 -459, 1 -460, 1 -461 , 
1-462, 1-463, 1-464, 1-465, 1-466, 1-467, 1-468, 1-469, 1-470, 1-471 , 1 -472, 1 -473, 1-474, 1-475, 1-476, 1-477, 1-478, 

35 1-479, 1-480, 1-481, 1-482, 1-483, 1-484, 1-485, 1-486, 1-487, 1-488, 1-489, 1-490, 1-491 , 1-492, 1 -493, 1-494, 1-495, 
1-496, 1-497, 1-498, 1-499, 1-500, 1-501 , 1-502, 1-503, 1-504, 1-505, 1-506, 1-507, 1-508, 1-509, 1-510, 1-511 , 1-512, 
1-513, 1-514, 1-515, 1-516, 1-517, 1-518, 1-519, 1-520, 1 -521 , 1 -522, 1 -523, 1-524, 1-525, 1-526, 1-527, 1-528, 1-529, 
1-530, 1-531, 1-532, 1-533, 1-534, 1-535, 1-536, 1-537, 1-538, 1-539, 1-2564 and 1-2565. 

[0066] The following compounds are even more preferred, that is Compounds No.: 1-457, 1-458, 1-459, 1-460, 
40 1-461, 1-462, 1-463, 1-464, 1-465, 1-466, 1-467, 1-468, 1-469, 1-470, 1-471, 1-472, 1-473, 1-474, 1-475, 1-476, 1-477, 
1-478, 1-479, 1-480, 1-481, 1-482, 1-483, 1-484, 1-485, 1-486, 1-487, 1-488, 1-489, 1-490, 1-491, 1-492, 1-493, 1-494, 
1-495, 1-496, 1-497, 1-498, 1-499, 1-500, 1-501, 1-502, 1-503, 1-504, 1-505, 1-506, 1-507, 1-508, 1-509, 1-510, 1-511, 
1-512, 1-513, 1-514, 1-515, 1-516, 1-517, 1-518, 1-519, 1-520, 1-521, 1-522, 1-523, 1-524, 1-525, 1-526, 1-527, 1-528, 
1-529, 1-530, 1-531, 1-532, 1-533, 1-534, 1-535, 1-536, 1-537, 1-538 and 1-539. 
45 [0067] The following compounds are further preferred, that is Compounds No.: 1 -496 and 1 -539. 
[0068] The most preferred compound is 

N-[5-(1 ,2-Dithiolan-3-yl)pentanoyl]methanesulphonamide (Compound No. 1-496); and pharmaceutically acceptable 
salts thereof. 

[0069] The compounds of the present invention may be prepared by a variety of methods well known for the prep- 
50 aration of compounds of this general type. For example, they may be prepared by the following Methods A to G. 

Method A 

[0070] In this Method, a compound of formula (II) is reacted with a compound of formula (III), to give a compound of 
55 formula (la), which is a compound of formula (I) in which the meanings of A and B are somewhat restricted. 
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Reaction Scheme A: 
[0071] 



^/(CH 2 )k-A'-B'-H 
/X 1 StepAl 

S— S 

CO)m <°>n (H) 
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^.(CH^-a'-b'-R 1 
W 



[0072] In the above formulae: 

R 1 , k, m and n are as defined above; 

A 1 represents any of the groups defined above for A, other than the groups of formulae -CO-O- and -N(R 2 )0- [in 
which R 2 is as defined above]; 

B1 represents a group of formula -N(R5). or.-N(R5)N(R6)- [in which R5 and RS are as defined above]; and 
35 Y represents a group to be eliminated. 

[0073] There Is no particular restriction on the group to be eliminated, provided that it can be eliminated as a nucle- 
ophilic residue, and examples of such groups are well known to those skilled In the art. Specific examples of such 
groups include: 



halogen atoms, such as the chlorine, bromine and Iodine atoms 
trihalomethyl groups, such as the trichloromethyi group; 

lower alkanesulphonyloxy groups, such as the methanesulphonyloxy and ethanesulphonyloxy groups; 

lower haloalkanesulphonyloxy groups, such as the trifluoromethanesulphonyloxy and pentafluoroethanesulpho- 
nyloxy groups; and 

arylsulphonyloxy groups, such as the benzenesulphonyloxy,p_-toluenesulphonyloxy andp-nitrobenzenesulphony- 
loxy groups. 

[0074] Of these, a halogen atom or an alkanesulphonyl group is preferred. 
55 Step A1 

[0075] In this Step, a dithiolan derivative of formula (la) is prepared by reacting a compound of formula (II) with a 
compound of formula (III) in a solvent in the presence of a base. 
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[0076] The reaction is normally and preferably effected In the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene and xylene; halogenated hydrocarbons, such as methylene chloride, chloro- 

5 form, carbon tetrachloride, dichloroethane, chlorobenzene and dichlorobenzene; ethers, such as diethyl ether, diiso- 
propyl ether, tetrahydrofuran, dioxane, dim ethoxy ethane and dlethylene glycol dimethyl ether; ketones, such as ace- 
tone, methyl ethyl ketone, methyl isobutyl ketone, Isophorone and cyclohexanone; nitriles, such as acetonitrile, propl- 
onitrile and isobutyronitrlle; amides, such as formamide, dimethyiformamide, N,N-dimethyl acetamlde, N-methyl-2-pyr- 
rolidone, N-methylpyrrolidinone and hexamethylphosphoric triamide; sulphoxides, such as dimethyl sulphoxide; and 

10 sutphones, such as sulpholane. Of these, we prefer the ketones, ethers and amides, more preferably acetone, tetrahy- 
drofuran, dimethyiformamide and N,N-dimethytacetamide. 

[0077] There is likewise no particular restriction on the nature of the bases used, and any base commonly used In 
reactions of this type may equally be used here. Examples of.such bases include: inorganic bases, such as alkali metal 
carbonates (for example sodium carbonate, potassium carbonate, lithium carbonate or cesium carbonate), alkali metal 

15 hydrogencarbonates (for example sodium hydrogencarbonate, potassium hydrogencarbonate or lithium hydrogencar- 
bonate), alkali metal hydrides (for example lithium hydride, sodium hydride or potassium hydride), alkali metal or al- 
kaline earth metal hydroxides (for example sodium hydroxide, potassium hydroxide, barium hydroxide or lithium hy- 
droxide) and alkali metal fluorides (for example sodium fluoride or potassium fluoride); and alkali metal alkoxides, such 
as sodium methoxide, sodium ethoxide, potassium methoxide, potassium ethoxide, potassium t-butoxide or lithium 

20 methoxide. Of these, the alkali metal carbonates, alkali metal hydrides and alkali metal alkoxides are preferred, and 
potassium carbonate, sodium hydride and potassium t-butoxide are most preferred. 

[0078] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a 
25 temperature of from -20°C to 1 00°C, more preferably from 0°C to 50°C. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 10 minutes to 24 hours, more preferably from 30 minutes to 12 hours, will usually suffice. 

30 Method C 

[0079] This demonstrates the preparation of a compound of formula (lc), that is a compound of formula (I) in which 
A represents a group of formula -CON(R 2 )S0 2 -, and B represents a single bond. 
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Reaction Scheme C: 
[0080] 



+ v-* 1 -* 1 StepC1 
/-\ m ™ 

(°)m (0) n (VI) 



-/(CH^-D'-E 1 -^ 

[0081] In the above formulae: 

R 1 ,k,m and n are as defined above, 

D 1 represents an oxygen atom, or a group of formula -N(R 2 )-, -CON(R 2 )-, -ON(R 2 )-, -O-CONfR 2 )- -N(R 2 )N(R 3 )- 
or -N(R2)CON(R 3 )-[in which R2 and R3 are as defined above], 

E 1 represents a carbonyl group, a sulphonyl group or a group of formula -COCO-, and 

Y 1 represents a group to be eliminated, as in the definition of Y; however, the imidazoiyl group, or an active ester 
residue, including acyloxy groups, such as the acetoxy group, or alkoxyacyloxy groups, such as the methoxyac- 
etoxy group, are preferred. 

Step C1 

[0082] In this Step, a dlthiolan derivative of formula (Ic) is prepared by acylating or sulphonylating a compound of 
formula (VI) with a compound of formula (VII) in a solvent in the presence of a base. 

[0083] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene and xylene; haiogenated hydrocarbons, such as methylene chloride, chloro- 
form, carbon tetrachloride, dichloroethane, chlorobenzene and dichlorobenzene; ethers, such as diethyl ether, diiso- 
propyl ether, tetrahydrofuran, dioxane, dimethoxyethane and diethylene glycol dimethyl ether; ketones, such as ace- 
tone, methyl ethyl ketone, methyl isobutyl ketone, isophorone and cyclohexanone; nitrfles, such as acetonitrile, propi- 
onitrile and isobutyronitrile; and amides, such as formamide, dimethylformamide, N,N-dimethylacetamide, N-methyl- 
2-pyrrolidone, N-methylpyrrolidinone and hexamethylphosphoric triamide. Of these, the aromatic hydrocarbons, hai- 
ogenated hydrocarbons, ethers and amides are preferred, and haiogenated hydrocarbons, ethers and amides are 
more preferred. 

[0084] There is likewise no particular restriction on the nature of the bases used, and any base commonly used in 
reactions of this type may equally be used here. Examples of such bases include: organic bases, such as N-methyl- 
morpholine, triethylamine, tripropylamine, tributylamine, diisopropylethyiamine, N-methyldicyclohexylamine, N-meth- 
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ylpiperidine, pyridine, 4-pyrrolidinopyridine, picoline, 4-(N,N-dimethylamino)pyridine, 2 t 6-di(t-butyl)-4-methylpyridine, 
quinoline, N,N-dirnethylaniline, N,N-diethylaniline, 1 ,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1 ,4-diazabicyclo-[2.2.2] 
octane (DABCO) and 1 J 8-dia2abicyclo[5.4.0]undec-7-ene(DBU), of these, triethylamine and diisopropylethylamine are 
preferred. 

[0085] The reaction can take place over a wide range of temperatures, and the precise reaction temperature Is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, In general, we find it convenient to carry out the reaction at a 
temperature of from -20°C to 100°C, more preferably from 0°C to 80°C. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 5 minutes to 2 days, more preferably from 20 minutes to 1 day, will usually suffice. 

[0086] As an alternative, where the compound of formula (VI) is reacted with a compound of formula (VII) in which 
E 1 represents a carbonyl group, the reaction may aiso be accompiished using a compound of formula HOOC-R 1 (in 
which R 1 is as defined above) by reacting the compound of formula (VI) with the compound of formula (Vil) using a 
condensing agent in a solvent in the presence or absence of a base. 

[0087] There is no particular restriction on the nature of the condensing agents used, and any condensing agent 
commonly used in reactions of this type may equally be used here. Examples of such condensing agents include: 

(1) a combination of a phosphoric acid ester, such as diethyl cyanophosphate or diphenylphosphoryl azide, and 
the base described below; 

(2) a carbodiimide, such as 1 ,3-dicyclohexylcarbodiimlde, 1 ,3-dllsopropylcarbodiimideor 1-ethyl-3-(3-dimethylami- 
nopropyl)carbodiim!de; a combination of one or more of the above carbodiimides and the base described below; 
a combination of one or more of the above carbodiimides and an N-hydroxy compound, such as N-hydroxysuc- 
clnlmide, 1 -hydroxybenzotriazoie or N-hydroxy-5-norbomene-2,3-dicamoxylmide; 

(3) a combination of a disulphide, such as 2,2*-dipyridyl disulphide or2,2 , -dibenzothiazolyl disulphide, and a phos- 
phine, such as trlphenylphosphine or tributylphosphine; 

(4) a carbonate, such as N,N'-disuccinimidyl carbonate, di-2-pyridyl carbonate or S,S'-bis(1-phenyl-1 H-tetrazol- 
5-yI)dithiocarbonate; 

(5) a phosphinic chloride, such as N,N'-bis(2-oxo-3-oxazolidinyI)phosphinic chloride; 

(6) an oxalate, such as N,N'-disuccinimidyl oxalate, N,N'-diphthalimide oxalate, N,N'-bis(5-norbomene-2 l 3-dicar- 
boxyimidyl) oxalate, 1 ,r-bis(benzotriazotyl) oxalate, 1,1'-bis(6-chlorobenzotriazoiyl) oxalate or 1,1'-bis(6-trifluor- 
omethylbenzotriazolyl) oxalate; 

(7) a combination of one or more of the above phosphines and an azodicarboxylic acid ester,, such as diethyl 
azodicarboxylate, or an azodicarboxylic amide, such as 1 ,1'-(azodlcarbonyl)dipiperidine; a combination of one or 
more of the above phosphines and the base described below; 

(8) an N-lower alkyl-S-arylisoxazolium-S'-sulphonate, such as N-ethyl-5-phenylisoxazolium-3'-sulphonate; 

(9) a diheteroaryldiselenide, such as di-2-pyridyl diselenide; 

(10) an arylsulphonyltriazolide, such as£-nitrobenzenesulphonyltriazolide; 

(11) a2-halo-1-lower alkylpyridinium halide, such as 2-chloro-1-methylpyridinium iodide; s 

(12) an imidazole, such as 1 .V-oxalyldiimidazole or N,N'-carbonyldiimidazole; 

(13) a 3-lower alkyl-2-halobenzothiazolium fluoroborate such as 3-ethy!-2-chloro-benzothiazolium fluoroborate; 

(14) a 3-lower alkyl-benzothiazole-2-serone, such as 3-methyl-benzothiazol-2-serone; 

(15) a phosphate, such as phenyldichlorophosphate or polyphosphate ester; 
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(16) a halosulphonyl isocyanate, such as chlorosulphonyj isocyanate; 

(17) a halosilane, such as trimethylsilyl chloride ortriethylsily! chloride; 

(1 8) a combination of a lower alkanesulphonyl halide, such as methanesulphonyl chloride and the base described 
below; 

(19) an N.N.f^N'-tetra lower alkylhaloformamldlum chloride, such as N l N t N\N'-tetramethylchloroforrnarnldium 
chloride; and 

(20) a combination of a lower alkyloxycarbonyl halide, such as ethyl chlorocarbonate and the base described below; 
preferably the above (1), (2), (7), (12) and (20), 

[0088] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include; aliphatic 
hydrocarbons, such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene; halogen- 
ated hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride, dichloroethane, chlorobenzene and 
dichlorobenzene; esters, such as ethyl formate, ethyl acetate, propyl acetate, butyl acetate and diethyl carbonate; 
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane and diethylene glycol dime- 
thyl ether; nitriles, such as acetonitrlle and Isobutyronltrlle; and amides, such as formamide, dimethylformamide, N,N- 
dimethylacetamide, N-methyl-2-pyrrolidone, N-methylpyrrolidinone and hexamethylphosphoric triamide. 
[0089] There Is likewise no particular restriction on the nature of the bases used, and any base commonly used In 
reactions of this type may equally be used here. Examples of such bases include: organic bases, such as N-methyl- 
morpholine, triethylamine, tributyiamine, dlisopropy lethy lam ine, dicyclohexylamine, N-methylpiperidine, pyridine, 
4-pyrrolidjnopyridine, picoline, 4-{N,N-dimethylamino) pyridine, 2,6-di(t-butyl)-4-methylpyridine, quinollne, N,N-dimeth- 
ylaniline and N,N-diethylaniiine. 

[0090] If desired, 4-(N l N-dimethylamino)pyridine and 4-pyrroli din o pyridine can be combined with other bases and 
used in a catalytic amount. Also, In order to carry out the reaction more effectively, a dehydrating agent such as a 
molecular sieve, a quaternary ammonium salt (for example benzyltriethylammonium chloride or tetrabutylammonium 
chloride), a crown ether, such as dibenzo-1 8-crown-6, or an acid trapping agent, such as 3,4-dihydro-2H-pyrido[1 ,2-a] 
pyrimidin-2-one, can be added to the reaction mixture. 

[0091] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a 
temperature of from -20°C to 80°C, more preferably from 0°C to room temperature. The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 10 minutes to 3 days, more preferably from 30 minutes to 1 day, will usually suffice. 

Method D 

[0092] This demonstrates the preparation of a compound of formula (Id), that is a compound of formula (I) in which 
A represents a carbonyl group, or a group of formula -CONtR^NfR^CO-, -CON(R 2 )CO-, -C0N(R 2 )SO 2 > 1 -CO-O-, 
-CO-CON(R2)N(R3)CO-, -CO-CON(R2)CO- or -CO-CO N(R 2 )S0 2 - [in which R2 and R3 are as defined above]. 
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Reaction Scheme D: 



[0093] 
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[0094] In the above formulae: 

B, R 1 , Y 1 , k, m and n are as defined above, 
D 2 represents a carbonyl group, and 

E 2 represents a group of formula -N(R 2 )S0 2 - pn which R 2 is as defined above]. 
35 Step D1 

[0095] In this Step, a dithlolan derivative of formula (id) is prepared by acylating a compound of formula (IX) with a 
compound of formula (Vitl) in a solvent in the presence of abase. The reaction is essentially the same as that described 
above in Step C1 , and may be carried out using the same solvents, bases and reaction conditions. 
40 [0096] Alternatively, the dithlolan derivative of formula (Id) can be prepared by reacting a compound of formula (VIM') 
with the compound of formula (IX) using a condensing agent in a solvent in the presence or absence of a base. 

w 

s— s 

50 (0) m (0) n (vnr) 

(in which D 2 , k, m and n are as defined above.) 

[0097] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
55 on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents Include: aliphatic 
hydrocarbons, such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene; halogen- 
ated hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride, dichloroethane, chiorobenzene and 
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dichlorobenzene; esters, such as ethyl formate, ethyl acetate, propyl acetate, butyl acetate and diethyl carbonate; 
ethers, such as diethyl ether, diisopropyf ether, tetrahydrofuran, dioxane, dimethoxyethane and diethylene glycol dime- 
thyl ether; nitriles, such as acetonitrile and isobutyronitrile; and amides, such as formamide, dimethylforrnamide, N,N- 
dimethylacetamide, N-methyl-2-pyrroiidone, N-methylpyrroIidinone and hexamethylphosphoric triamlde. 
[0098] There is likewise no particular restriction on the nature of the bases used, and any base commonly used in 
reactions of this type may equally be used here. Examples of such bases include: organic bases, such as N-methyl- 
morpholine, trlethylamine, tributyiamine, diisopropylethylamine, dicyclohexylamine, N-methylpiperidine, pyridine, 
4-pyrrolidinopyrldine, plcoiine, 4-(N,N-dimethylamino)pyridine, 2,6-di(t-butyI)-4-methylpyridine, quinoline NN-dimeth- 

ylaniline and N,N-diethylaniline. 

[0099] If desired, 4-(N,N-dlmethylamino)pyridine and 4-pyrrolidinopyridine can be combined with other bases and 
used in a catalytic amount. Also, in order to carry out the reaction more effectively, a dehydrating agent, such as a 
molecular sieve, a quaternary ammonium salt (for example benzyltriethylammonium chloride ortetrabutylammonium 
chloride), a crown ether, such as dibenzo-1 8-crown-6, or an acid trapping agent, such as 3,4-dihydro-2H-pyrido[1 ,2-a] 
pyrimidin-2-one, can be added to the reaction mixture. 

[01 00] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However,, in general, we find it convenient to carry out the reaction at a 
temperature of from -20°C to B0°C, more preferably from 0°C to room temperature. The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 1 0 minutes to 3 days, more preferably from 30 minutes to 1 day will usually suffice. 

Method G 

[0101] This illustrates the preparation of a compound of formula (I) in which at least one of m and n is 1 or 2, that Is 
a compound of formula (Ig) from a compound of.formula in which m and n are both zero, that is a compound of. formula 
(W). ™ 

Reaction Scheme G: 
[0102] 



.^(C^-A-B-R 1 (CH^- A-B-Rl 

\ ] StepGl \ J 

S— S ► S— S 



[0103] In the above formulae: 

A, B, R 1 and k are as defined above; and 

m' and n* are as defined above for m and n provided that at least one is not 0. 
Step G1 

[0104] In this Step, a dithiolan derivative of formula (Ig) is prepared by oxidizing a compound of formula (Ig') [a 
compound of formula (I) in which n and m are 0]. 

[0105] There is no particular restriction on the nature of the oxidizing agents used, and any oxidizing agent commonly 
used in reactions of this type may equally be used here, provided that it is capable of oxidising a sulphide to a sulphoxide 
or a sulphone. Examples of such oxidizing agents include: hydroperoxides, such as hydrogen peroxide, t-butyl hy- 
droperoxide orpentyi hydroperoxide; dialkyl peroxides, such as di-t-butyl peroxide; peracids, such as perbenzoic acid 
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m-chloroperbenzoic acid or peracetic acid; peracid esters, such as methyl perbenzoate; and diacyl peroxides, such 
as benzoyl peroxide. Of these, we particularly prefer hydrogen peroxide, m-chloroperbenzoic acid andt-butyl hydroper- 
oxide. 

[01 06] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
5 on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents Include: aromatic 
hydrocarbons, such as benzene, toluene and xylene; halogenated hydrocarbons, such as methylene chloride, chloro- 
form, carbon tetrachloride, dlchloroethane, chlorobenzene and dichlorobenzene; ethers, such as diethyl ether, diiso- 
propyl ether, tetrahydrofuran, dioxane, dimethoxyethane and diethylene glycol dimethyl ether; ketones, such as ace- 
10 tone, methyl ethyl ketone, methyl isobutyl ketone, isophorone and cyclohexanone; nitriles, such as acetonitrile, propi- 
onitrile and Isobutyronitrile; amides, such as formamide, dimethylformamide, N.N-dimethylacetamide, N-methyl-2-pyr- 
rolidone, N-methylpyrrolidinone and hexamethylphosphoric triamide; sulphoxides, such as dimethyl sulphoxide; sul- 
phones, such as sulpholane; alcohols, such as methanol and ethanol; esters, such as ethyl formate, ethy! acetate, 
propyl acetate, butyl acetate and diethyl carbonate; and water. Of these, we prefer the aromatic hydrocarbons, halo- 
15 genated hydrocarbons, ketones, amides, alcohols and water, more preferably the halogenated hydrocarbons, ketones, 
amides, alcohols and water. 

[0107] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a 
20 temperature of from -50 to 1 00°C, more preferably from -20 to 50°C. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above,, a period of from 
10 minutes to 2 days, more preferably from 30 minutes to 12 hours, will usually suffice. 

[0108] After completion of each of the above reactions, the desired compound may be recovered from the reaction 

25 mixture by conventional methods. 

[0109] For example, the desired compound may be obtained by: suitably neutralising the reaction mixture; removing 
insolubles by filtration If insolubles exist; adding a water-immiscible organic solvent, such as ethyl acetate to the reaction 
mixture; washing with water or another suitable solvent; separating the organic layer containing the desired compound; 
. drying it over a drying agent, such as anhydrous sodium sulphate or anhydrous magnesium sulphate; and removing 

30 the solvent, e.g. by evaporation. 

[0110] The compound thus obtained can be separated and purified, if necessary, by appropriately combining con- 
ventional methods, for example, recrystallization, reprecipitation or other methods commoniy used in the separation 
and purification of organic compounds, for example, adsorption column chromatography using a earner such as silica 
gel, alumina or magnesium-silica gel type Florisil; a method using a synthesized adsorbent such as partition column 

35 chromatography using a carrier such as Sephadex LH-20 (trade mark, manufactured by Pharmacia Co, Ltd.), Amberlite 
XAD-11 (trade mark, manufactured by Rohm and Haas Co. Ltd.) and Diaion HP-20 (trade mark, manufactured by 
Mitsubishi Kasei Corporation), a method using an ion exchange chromatogram, or normal phase-or reverse phase 
column chromatography using silica gel or alkylated silica gel (preferably high performance liquid chromatography), 
and eluting with a suitable eluent. 

40 [01 11] The starting materials In Methods A to G are known compounds or are compounds synthesized from known 
compound by conventional methods. For example, the amino derivative of formula (Ih), which is a starting material in 
Method A and Method C can be prepared by the following Method H. 
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Reaction Scheme H: 
5 [0112] 



10 



15 



20 



25 



30 



35 




40 [0113] In the above formulae: m and n are as defined above. 
Step H1 

[01 14] In this Step, a phthallmide derivative of formula (XVI) Is prepared by carrying out a Mftsunobu reaction between 

45 a compound of formula (XIV) and phthallmide- of formula (XV). 

[01 15] There is no particular restriction on the nature of the reagents used in the Mitsunobu reaction, and any reagent 
commonly used In reactions of this type may equally be used here. Examples of such reagents include: a combination 
of an azo compound, such as a di-lower alkyl azodicarboxylate (for example dimethyl azodicarboxylate, diethyl azodi- 
carboxylate or diisopropyl azodicarboxylate) or an azodicarboxamide [such as 1 ,1'-(azodicarbonyl)dipiperidine] and a 

so phosphine, such as a triarylphosphine (for example triphenylphosphine) or a tri-tower alkyl phosphine (for example 
tributylphosphine), more particularly a combination of a di-lower alkyl azodicarboxylate and a triarylphosphine, most 
preferabfy a combination of dimethyl azodicarboxylate and triphenylphosphine. 

[01 16] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
55 Involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents Include: aromatic 
hydrocarbons, such as benzene, toluene and xylene; halogenated hydrocarbons, such as methylene chloride, chloro- 
form, carbon tetrachloride, dichloroethane, chlorobenzene and dichlorobenzene; esters, such as ethyi formate, ethyl 
acetate, propyl acetate, butyl acetate and diethyl carbonate; ethers, such as diethyl ether, diisopropyl ether, tetrahy- 
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drofuran, dioxane, dimethoxyethane and diethylene glycol dimethyl ether; nitriles, such as acetonitrile and isobutyroni- 
trile; amides, such as formamide, dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone, N-methylpyr- 
rolidinone and hexamethyiphosphoric triamide; and sulphoxides, such as dimethyl sulphoxide and sulpholane. Of 
these, we prefer the aromatic hydrocarbons and ethers. 

5 [0^1 7] reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a 
temperature of from -20 to 100°C, more preferably from 0 to 50°C. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 

w ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
10 minutes to 3 days, more preferably from 30 minutes to 12 hours, will usually suffice. 

Step H2 

is [01 18] In this Step, an amino derivative of formula (!h) is prepared by reacting the phthalimide derivative of formula 
(XVI) with butylamine or hydrazine in a solvent. For example it may be accomplished by reacting the phthalimide 
derivative of formula (XVI) with butylamine in methanol at room temperature for 6 hours. 

[01 1 9] Since the dithiolan derivatives have the effect of increasing the activity of glutathione reductase, a composition 
which increases the activity of glutathione reductase, containing those compounds or pharmaceutical^ acceptable 

20 salts thereof can be used for the prevention or treatment of diseases resulting from oxidative stress. Examples of 
diseases resulting from oxidative stress are disease or pathologic states including damage caused by alcohol abuse, 
exposure to xenobiotic agents or radiation; intracellular oxidative states caused by hepatic diseases; intoxication from 
drugs and chemical agents (e.g. carcinostats including platinum chelate, antibiotics, antiparasitics, paraquat, carbon 
tetrachloride and halothane); intoxication from heavy metals; disorders of the nervous system including brain and 

25 neurone degenerative disorders (e.g. cerebral ischaemia, cerebral ictus, hypoglycaemia, epileptic attacks, amyotrophic 
lateral sclerosis, Alzheimer's disease, Parkinson's disease and Huntington's chorea); diseases related to an altered 
functionality of the immune system, in particulartumour immunotherapy; infertility, in particular male infertility; coronary 
heart disease; ophthalmologic disorders such as cataract, retinopathy of prematurity and siderosis; pulmonary diseases 
such as idiopathic pulmonary fibrosis, adult respiratory distress syndrome, emphysema, asthma, bronchopulmonary 

30 dysplasia and interstitial pulmonary fibrosis; chronic renal failure; gastric ulcer; canceration and metastases of cancer 
including colorectal cancer; diabetes; hepatocyte necrosis and apoptosis including ethanol-induced hepatopathy; viral 
diseases including influenza, hepatitis B and HIV; abnormalities of blood or blood vessels such as Fanconi's anemia, 
septicemia, enhanced permeability through blood vessels and leukocyte adherence; various malformations such as 
Down's syndrome, Duchenne muscular dystrophy, Becker dystrophy, Dubin-Johnson-Spring syndrome and favism; 

35 and Inflammatory diseases such as nephritis, pancreatitis, dermatitis, fatigue and rheumatism. In particular, the dithiolan 
derivatives and pharmaceutically acceptable salts thereof of the present invention are useful for the prevention or 
treatment of diseases or pathologic states such as damage caused by radiation, intracellular oxidative states caused 
by hepatic diseases, intoxication (i.e. side effects) from carcinostats including platinum chelate, disorders of the nervous 
system, cataract, diabetes, hepatocyte necrosis and apoptosis, viral diseases, and inflammatory diseases. 

40 [0120] Among the above-described diseases resulting from oxidative stress, there are some diseases where the 
effects are Irreversible, once they have occurred. A therapeutic agent for such a disease means a medicament which 
prevents or delays the progress of the disease. 

[0121] The dithiolan derivatives of formula (I) or pharmaceutically acceptable salts thereof of the present Invention 
can be used together with a medicament which is known as a preventive agent or therapeutic agent for a disease listed 

45 above as the diseases resulting from oxidative stress and may show a synergistic effect. 

[0122] Cyanamide, disulphiram, adenine and cysteine are known as medicaments for treating the damage caused 
by alcohol abuse, exposure to xenobiotic agents or radiation; aminoethylsulphonic acid, protoporphyrin disodium and 
diisopropylamine dichloroacetate are known as medicaments for treating intracellular oxidative states caused by he- 
patic diseases; glutathione, dimercaprol, and calcium disodium edetate are known as medicaments for treating intox- 

50 ication from drugs and chemical agents (e.g. carcinostats including platinum chelate, antibiotics, antiparasitics, 
paraquat, carbon tetrachloride and halothane) or for treating intoxication from heavy metals; phenobarbital, phenytoin, 
bromocriptine mesylate, sulpiride, sodium valproate, haloperidol, levodopa-carbidopa, idebenone and aniracetam are 
known as medicaments for treating disorders of the nervous system including brain and neurone degenerative disorders 
(e.g. cerebral ischaemia, cerebral ictus, hypoglycaemia, epileptic attacks, amyotrophic lateral sclerosis, Alzheimer's 

55 disease, Parkinson's disease and Huntington's chorea); cyclophosphamide, Interferon-cc and lnterferon-0 are known 
as medicaments for treating diseases related to an altered functionality of the immune system, In particular tumour 
immunotherapy; sildenafil is known as a medicament for treating infertility, in particular male Infertility; digitoxin and 
digoxin are known as medicaments for treating coronary heart disease; pirenoxine is known as a medicament for 
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treating ophthalmologic disorders such as cataract, retinopathy of prematurity and siderosis; theophylline, ketotifen 
fumarate, epinastine hydrochloride, pranlukast and suplatast tosylate are known as medicaments for treating pulmo- 
nary diseases such as idiopathic pulmonary fibrosis, adult respiratory distress syndrome, emphysema, asthma, bron- 
chopulmonary dysplasia and interstitial pulmonary fibrosis; furosemide, etacrynic acid and bumetanide are known as 
medicaments for treating chronic renal failure; teprenone, rebamipide, ecabet sodium, plaunotol, famotidine, ranitidine 
hydrochloride and lansoprazole are known as medicaments for treating gastric ulcer; BB-251 6 and AG3340 are known 
to be useful against canceration and metastases of cancer Including colorectal cancer; epalrestat, voglibose, acarbose, 
insulin, glibenclamide and troglitazone are known as medicaments for treating diabetes; aminoethylsulphonic acid,' 
protoporphyrin disodium and diisopropylamine dichloroacetate are known as medicaments for treating hepatocyte 
necrosis and apoptosis including ethanol-induced hepatopathy; acyclovir, zidovudine, interferon-a, interferon-p and 
Interferon-yare known as medicaments fortreating viral diseases including influenza, hepatitis B and HIV; erythropoietin 
derivatives are known as medicaments for treating abnormalities of the blood or blood vessels such as Fanconi's 
anemia, septicemia, enhanced permeability through blood vessels and leukocyte adherence; fenlpentol, camostat 
mesylate, indomethacin, loxoprofen sodium and diclofenac sodium are known as medicamenstfortreating'inflamma- 
tpry diseases such as nephritis, pancreatitis, dermatitis, fatigue and rheumatism. 

[0123] The compounds of the present invention can be administered in any conventional pharmaceutical formulation, 
the nature of which will depend on the patient and the intended route of administration. For example for oral adminis- 
tration, suitable formulations include tablets, capsules, granules, powders or syrups. For parenteral administration 
suitable formulations include injections or suppositories. These formulations can be prepared by well-known methods 
using additives such as excipients, lubricants, binders, disintegrating agents, stabilizers, corrigents and diluents. 
[0124] Examples of suitable excipients include organic excipients, for example: sugar derivatives such as lactose, 
sucrose, glucose, mannitol or sorbitol; starch derivatives such as corn starch, potato starch, a-starch, dextrin or car- 
boxymethyl starch; cellulose derivatives such as crystalline cellulose, low substituted hydroxypropylcellulose, hydrox-. 
ypropylmethylcellulose, carboxymethylcellulose, carboxymethylcellulose calcium or internally bridged carboxymethyl- 
cellulose sodium; gum arable; dextran; and Puilulan; inorganic excipients including silicate derivatives such as light 
silicic acid anhydride, synthetic aluminium silicate or magnesium meta-silicic acid aluminate; phosphates such as cal- 
cium phosphate; carbonates such as calcium carbonate; and sulphates such as calcium sulphate. 
[01 25] Examples of suitable lubricants include stearic acid, metal stearates such as calcium stearate or magnesium 
stearate; talc; colloidal silica; waxes such as beeswax or spermaceti; boric acid; adipic acid; sulphates such as sodium 
sulphate; glycol; f umaric acid; sodium benzoate; DL-leucine; sodium salts of fatty acids; iauryl sulphates such as sodium 
lauryl sulphate or magnesium Iauryl sulphate; silicates such as silicic acid anhydride or silicic acid hydrate- and the 
foregoing starch derivatives. 

[01 26] Examples of suitable binders include polyvinylpyrrolidone, Macrogol, and similar compounds to the excipients 
described above. 

[0127] Examples of suitable disintegrating agents include similar compounds to the excipients described above; and 
chemically modified starches or celluloses such as crosscarmelose sodium, sodium carboxymethylstarch or bridged 
polyvinylpyrrolidone. 

[01 28] Examples of suitable stabilisers include paraoxybenzoates such as methylparaben or propylparaben- alcohols 
such as chlorobutanol, benzyl alcohol orphenylethyl alcohol; benzalkonium chloride; phenols such as phenol or cresol- 
thimerosal; dehydroacetic acid; and sorbic acid. 

[0129] Examples of suitable corrigents include sweeteners, vinegar or perfumes such as those conventionally used. 
[0130] Moreover, sincethedithiolan derivative orthepharmaceutically acceptable saltthereof of the present Invention 
is less stimulating for the eyes, it can be topically administered to the eyes. Suitable formulations for the topical ad- 
ministration to the eyes include solutions, suspensions, gels, ointments and solid inserting agents. 
[0131] The formulation of these compositions for topical administration may contain the dithiolan derivative or the 
pharmaceutical^ acceptable saltthereof at a level of from 0.001 % (preferably 0.01 %) as a lower limit to 1 0% (preferably 
5%) as an upper limit. 

[0132] The pharmaceutical formulation containing an active compound can, if desired, be mixed with a non-toxic 
Inorganic or organic carrier for pharmaceuticals. 

[0133] Typical pharmaceuticaiiy acceptable carriers include water, a mixture of water and a water-miscible solvent 
such as a lower alkanol or aralkanol, a vegetable oil, polyalkylene glycol, a jelly using a petroleum as a base material, 
ethylceilulose, ethyl oleate, carboxymethylcellulose, polyvinylpyrrolidone, isopropyl myristate and other acceptable 
.carriers which can be preferably used. The formulation may contain non-toxic auxiliary substances such as an emul- 
sifier, a preservative, a wetting agent and an excipient, for example, polyethylene glycol 200, 300, 400 and 600 car- 
bowax 1 000, 1 500, 4000, 6000 and 1 0000, £-hydroxybenzoic acid esters such as methyl H-hydroxybenzoate or propyl 
£-hydroxybenzoate, a quaternary ammonium compound (for example, benzetonium chloride or benzalkonium chloride) 
which are known as compounds having anti-fungal properties at low temperatures and are non-toxic when used an 
anti-fungal agent such as a phenyl mercury salt, a buffering component such as thimerosal, methyl- and propylparaben 
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benzyl alcohol, phenylethanol, sodium chloride, sodium borate and sodium acetate, a gluconic acid buffering agent 
and sorbitan monolaurate, triethanolamine, polyoxyethylenesorbitan monopalmitate, sodium dioctyl sulphosuccinate, 
monothioglycerol, thiosorbitol and ethylenediaminetetraacetic acid. 

[0134] Ophthalmological excipients can be used as a desired support medium for the compounds of the present 
5 invention and examples include the usual phosphoric acid buffering excipients (for example, a sodium phosphate buffer 
or a potassium phosphate buffer), Isotonic boric acid excipients, isotonic sodium chloride excipients and isotonlcsodium 
borate excipients. 

[0135] As a further alternative, the pharmaceutical formulation may have the form of a solid insert which remains 
almost intact after the formulation has been administered, or it may also be formulated as a disintegrating insert which 

10 dissolves in the tear fluid or is disintegrated by other methods. 

[01 36] The dose of the dithiolan derivative of formula (I) or the pharmaceutlcally acceptable salt thereof of the present 
invention will vary, depending upon the condition and age of the patient and the form and route of administration. 
However, for example, in the case of oral administration, for an adult human patient, It is desirable to administer from 
0.1 mg (preferably 1 mg) as a lower limit to 10000 mg (preferably 5000 mg) as an upper limit per day. In the case of 

15 intravenous administration, it is desirable to administer from 0.01 mg (preferably 0.1 mg) as a lower limit to 5000 mg 
(preferably 2000 mg) as an upper limit per day. In the case of topical administration to the eyes, it is desirable to 
administer from 0.001 mg (preferably 0.01 nig) as a lower limit to 500 mg (preferably 200 mg) as an upper limit per 
day. AH of the above may be administered as a single dose or in divided doses. The dose and dosage regime will 
depend on the condition of the patient. 

20 [01 37] Pharmaceutical preparations of the present invention are illustrated by the following non-limiting Formulation 
Examples. 

FORMULATION EXAMPLE 1 
25 Powder 

[01 38] 5 g of N-[5-(1 ,2-dithlolan-3-yl)pentanoyl]methanesulphonamide (the compound of Example 2 hereafter), 895 
g of lactose and 1 00 g of corn starch are mixed by means of a blender to obtain a powder. 

30 FORMULATION EXAMPLE 2 

Granules 

[0139] 5 g of N-[5-(1 ,2-dithiolan-3-y!)pentanoyi]sulphamide (the compound of Example 7 hereafter), 865 g of lactose 
35 and 1 00 g of low substituted hydroxypropylcellulose are mixed. 300 g of a 1 0% w/v aqueous solution of hydroxypropyl 
cellulose are then added to the mixture, and then the resulting mixture is kneaded. The mixture is then granulated 
using an extruding granulator, after which it is dried to obtain a granule formulation. 

FORMULATION EXAMPLE 4 

40 

Tablet 

[0140] 5 g of (R)-N-[5-(1 ,2-dithiolan-3-yl)pentanoyi]methanesulphonamide (the compound of Example 40 hereafter), 
90 g of lactose, 34 g of corn starch, 20 g of crystalline cellulose and 1 g of magnesium stearate are mixed by means 
45 of a blender. The mixture is then pelletised by means of a tablet making machine to obtain tablets. 

FORMULATION EXAMPLE 5 

Eye drops 

50 

[0141] The following components are mixed: 

(R)-N-[5-(1 ,2-dithiolan-3-yl)pentanoyl]methanesulphonamide (the Compound of Example 40) 0.2 g 

Disodium phosphate °* 71 6 9 

55 Sodium phosphate 0.728 g 

Sodium chloride °- 400 9 

Methyl g-hydroxybenzoate I 0 026 9 
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(continued) 



Propyl £-hydroxybenzoate 
Sterilised purified water 
Sodium hydroxide 



0.014 g 
q.s. 
q.s. 



Total 



100 ml 



[0142] The pH of the mixture Is adjusted to 7.0 and eye drops are prepared by a conventional method. 
FORMULATION EXAMPLE 6 
Eye drops 

[0143] The following components are mixed: 



(R)-N-[5-(1,2-dithiolan-3-yl)pentanoyl]methanesulphonamide (the Compound of Example 40) 

Disodium phosphate 

Sodium phosphate 

Sodium chloride 

Methyl p_-hydroxybenzoate 

Propyl p_-hydroxybenzoate 

Sterilised purified water 

Ascorbic acid 

Sodium hydroxide 



0.2 g 
0.716 g 
0.728 g 
0.400 g 
0.026 g 
0.014 g 

q.s. 

q.s. 

q.s. 



Total 



1O0ml 



[0144] The pH of the mixture is adjusted to 7.0 and eye drops are prepared by a conventional method. 
BIOLOGICAL ACTIVITY 



[0145] The biological activity of the compounds of the present invention Is Illustrated by the following Test Examples. 
TEST EXAMPLE 1 



Measurement of Glutathione Reductase Activity 
(a) Lens Tissue Culture 



[0146] The test animals were 6 to 8 week old male SD rats (supplier Nippon SLC). The animals were sacrificed by 
suffocation by inhalation of carbon dioxide. Both eyeballs of each test animal were then excised. An incision was made 
in the sclera on the back of the eyeballs, and then the vitreous body and iris-ciliary body were removed, followed by 
removal of the lens. 

[0147] Each lens obtained in this manner was cultured by immersing it in 3 ml of the culture solution described below 
in a 6-well tissue culture plate (FALCON). Culturing was performed for 72 hours in a C0 2 incubator maintained at 37° C 
and 1 00% humidity in the presence of 5% CO s (in air). 

[0148] Medium 199 (Gibco) containing penicillin (20 units/ml) and streptomycin (20 u.g/ml) was used as the control 
culture solution. 

[0149] The test culture solution contained the test compound added to the above-mentioned culture solution. The 
cultured lenses were placed in frozen storage until the time of the test. 

(b) Measurement of Glutathione Reductase Activity 

[0150] After homogenising each frozen rat lens in 2 ml of distilled water, the resulting homogenate was separated 
by centrifugation (10,000 g, 20 minutes) after which the resulting supernatant was used as the enzyme sample, 
[0151] 400 uJ of enzyme sample were added to 0.6 ml of phosphate buffer containing 1 mM oxidized glutathione 
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(GSSG) and 100 \M NADPH. After the mixture had reacted at 25°C for 6 minutes, the absorbance of the reaction 
mixture (at 340 nm: i.e. OD 340nm ) was measured. The difference (AOD 340nm ) between the OD34 0nm value before re- 
action and the OD 340nm value after compietion of the reaction was used as an indicator of glutathione reductase activity. 
[0152] The results for the compound of Example 2 are shown in the following Table 4. 



Table 4 



10 


Concentration of the compound of 
Example 2 (jiM) 


AO D 340nm /min/ g protein 


15 


0 


3.10±0.11 




10 


3.24±0.10 


20 


30 


3.20+0.09 




100 


3.59±0.05 (p<0.05) 


25 


300 


3.70±0.08 (p<0.05) 


30 


1000 


4.16±0.18 (p<0.05) 



[0153] The dithiolan derivatives of the present invention exhibited excellent glutathione reductase activity enhancing 
effects. 

35 

TEXT EXAMPLE 2 
Anti-cataract Test 

40 [0154] The test animals were 6 week old male SD rats (supplier Nippon SLC). The animals were sacrificed by 
suffocation by inhalation of carbon dioxide. Both eyeballs of each test animal were then excised. The excised lenses 
were cultured at 37°C for 24 hours in Medium 199 (Gibco) containing 0.05 mg/ml of the test compound and 5 mM 
hydrogen peroxide. For the control test, excised lenses were cultured at 37°C for 24 hours in normal culture liquid 
(Medium 199, Gibco) or Medium 199 (Glbco) containing 5 mM hydrogen peroxide. 

45 [0155] After culturing for 24 hours, the lenses were washed with physiological saline. Surface moisture was removed 
by placing the lenses on a piece of filter paper, and then the lenses were placed on a slide glass after which lens 
turbidity was scored under stereomicroscope from (turbidity degree of the lens cultured in a normal culture medium) 
to " i i i +" (turbidity degree of the lens cultured in a medium containing hydrogen peroxide). The results are shown in 
Table 5. 

50 
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Compound of 
Example No. 


Rat Lens turbidity in 5 mM 
H2O2, 24 hours 


2 


++ 


7 


+ 



Table 5 fcont) 



Compound of 
Example No. 


Rat Lens turbidity in 5 mM 
H2O2, 24 hours 


lipoic acid 


+++ 


normal lens 




| without drug 


++++ 



[0156] As can be seen from the above results, the compounds of the present invention substantially improve the 
opacity of the lens. 

EXAMPLES 

[0157] The present invention is further illustrated by reference to the following non-limiting Examples. 
EXAMPLE 2 

N-[5-(1,2-Dithiolan-3-yl)pentanoyl]methanesulphonamide (Compound No. 1-496) 
[0158] 




s— s 



o 
II 

N-S— CH^ 
I II J 
H O 



(a) 0.88 g of sodium hydride (as a 55% by weight dispersion in mineral oii) was washed with hexane, and 20 ml 
of dimethyiformamide and 1.96 g of methanesulphonamide were added to the dispersion at room temperature. 
The resulting mixture was subjected to ultrasonic treatment for three hours and then left to stand at room temper- 
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ature overnight, to give reaction mixture (A). 

Separately, 2.06 g of D,L-cc-lipoic acid were dissolved in 20 ml of dimethylformamide, and 1 .53 g of N,N'- 
carbonyldiimidazole were added to the solution, whilst ice-cooling. The resulting mixture was then left to stand at 
room temperature overnight. At the end of this time, the reaction mixture was added dropwiseto the above reaction 

5 mixture (A) at room temperature, and the mixture was stirred for 7 hours. The reaction mixture was then heated 

at 1 30°C for 3 hours, after which it was left to cool, and then poured into ice-water. Diluted aqueous hydrochloric 
acid was added to the mixture to adjust the pH to 5, and the mixture was extracted with ethyl acetate. The extraction 
solution was washed three times with a saturated aqueous solution of sodium chloride and then dried over anhy- 
drous magnesium sulphate. The solvent was then removed by distillation under reduced pressure, and the resulting 

10 residue was purified by silica gel column chromatography, using a 4 : 1 by volume mixture of ethyl acetate and 

hexane and then ethyl acetate alone as the eluent, to obtain 0.12 g of the title compound, melting at 87°C to 88°C. 

(b).25.0 g of D,L-a-lipoic acid were dissolved in 500 ml of anhydrous dimethylformamide, and 21.57 g of N,N'- 
carbonyldiimidazole were added to the solution, whilst ice-cooling, after which the resulting mixture was stirred at 

15 room temperature for 2 hours and 30 minutes. 1 2.65 g of methanesulphonamide and 5.80 g of sodium hydride (as 

a 55% w/w dispersion in mineral oil) were then added, whilst ice-cooling, to the reaction mixture, and the mixture 
was stirred at room temperature for 4 hours and then left to stand at room temperature overnight. At the end of 
this time, the solvent was removed from the reaction mixture by evaporation under reduced pressure, and water 
was added to the residue, after which it was extracted with ethyl acetate. The extraction solution was washed with 

20 a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate, and then the solvent 

was removed by evaporation under reduced pressure. The residue thus obtained was purified by silica gel column 
chromatography, using 1:1 ,2:1 and 3:1 by volume mixtures of ethyl acetate and hexane as eluent, to obtain 1 9.85 
g of the title compound, melting at 85°C to 88°C. 

25 EXAMPLE 3 

N-f5-(1-Oxo-1 ,2-dithfolan -3-vnpentanoyllmethanesuIphonamlde (Compound No. 2-496) 
[0159] 

30 



35 




40 

[0160] 500 mg of N-[5-(1 ,2-dithiolan-3-yl)pentanoyl]methanesulphonamide (prepared as described In Example 2) 
were dissolved in 10 ml of acetone, and 0.44 ml of a 31% w/v aqueous solution of hydrogen peroxide was added to 
the solution, whilst ice-cooling. The mixture was stirred and then left to stand at room temperature overnight. At the 
end of this time, a further 0.2 ml of a 31 % w/v aqueous solution of hydrogen peroxide was added to the reaction mixture, 

45 and then the mixture was stirred at room temperature for 30 minutes, and then stirred on an oil bath at 50*0 for 1 hour. 
The mixture was then left to stand at room temperature for 3 days, after which it was stirred on an oil bath at 50°C for 
10 hours; it was then left to stand at room temperature overnight. The solvent was then removed from the reaction 
mixture by evaporation under reduced pressure, and water was added to the residue thus obtained, after which it was 
extracted with ethyl acetate. The extraction solution was washed with a saturated aqueous solution of sodium chloride 

so and dried over anhydrous sodium sulphate, and then the solvent was removed by evaporation under reduced pressure. 
The residue thus obtained was purified by reverse phase preparative silica gel column chromatography, using 1 : 3 
and 2 : 3 by volume mixtures of acetonitrile and water as the eluent. The solvent was evaporated from the eluted 
fraction thus obtained under reduced pressure, and the fraction was lyophitised, to obtain 0.15 g of the title compound 
(diastereomer mixture) as a colorless oil having an Rf value of 0.43 (silica gel thin layer chromatography, using a 1 0 : 

55 1 by volume mixture of ethyl acetate and methanol as the developing solvent). 
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EXAMPLE 4 



N-[5-(1,2-Dlthloian-3-vl)pentanovnmeth anesulphonamide sodium salt (Compound No. 1-496.sodium salt) 

[0161] 750 mg of N-[5-(1,2-dithlolan-3-yl)pentanoyl]rnethanesulphonarnide (prepared as described in Example 2) 
were dissolved In 15 ml of ethyl acetate, and 482 mg of sodium 2-ethylhexanoate was added to the mixture at room 
temperature. The mixture was stirred for 2 hours, after which It was left to stand for 2 days at room temperature The 
meSng at mSSS 2SS fr ° m ^ reaCtl ° n C ° IIeCted by fi,tratlon « to obtaln 550 m 9 of the title compound, 

EXAMPLE 7 



N»r5-(1 t 2-Dlthlol an-3-yl)pentanoyl1sulphamlde (Compound No. 1-539) 
15 [0162] 




[0163] 50 mg of D.L-ct-lipoic acid were dissolved in 10 mi of anhydrous dimethylformamide, and 421 mg of N N- 
carbonyldumidazole were addedto thesolution, whilst ice-cooling, andthen the mixture was stirred at room temp era"t'u7e 
for 3 hours. 461 mg of sulphamlde and 1 13 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were then 
added to the reaction mixture, whilst ice-cooling, and the mixture was stirred for 4 hours and then left to stand at room 
temperature overnight. At the end of this time, the solvent was removed from the reaction mixture by evaporation under 
reduced pressure, and water and 2 N aqueous hydrochloric acid were added to the residue thus obtained to adjust 
the pH to 5 to 6, after which It was extracted with ethyl acetate. The extraction solution was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate, and then the solvent was removed 
by evaporation under reduced pressure. The residue thus obtained was subjected to silica gei column chromatography 
using a 3 : 2 and then a 2 : 1 by volume mixture of ethyl acetate and hexane as the eluent, and the resulting fraction 
71 ™ reCrystal ' lzed from a 1 • 2 : 1 by volume mixture of ethanol, diisopropyl ether and hexane, to obtain 119 mg 
of the title compound, melting at 141 °C to 142°C. 



EXAMPLE 10 



N-[5-(1,2>Dithlolan-3-vl )pentanovnbenzenesulphonamlde (Compound No. 1-457) 
[0164] 




[0165] 1.00 g of D.L-a-lipoic acid was dissolved in 20 ml of anhydrous dimethylformamide, and 0 86 g of N N'-car- 
bonyld.imidazole was added to the solution, whilst ice-cooling. The mixture was then stirred at room temperature for 
2 hours and 30 minutes. 0.83 g of benzenesulphonamide and 0.23 g of sodium hydride (as a 55% w/w dispersion In 
mineral oil) were added to the reaction mixture, whilst ice-cooling, and the mixture was stirred for 2 hours The solvent 
was then removed from the reaction mixture by evaporation under reduced pressure, and water and 2 N aqueous 
hydrochlonc acid were added to the residue thus obtained to adjust the pH to 2, after which it was extracted with ethyl 
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acetate. The extraction solution was washed with a saturated aqueous solution of sodium chloride and dried over 
anhydrous sodium sulphate, and then the solvent was removed by evaporation under reduced pressure. The residue 
thus obtained was purified by silica gel column chromatography, using 1 : 2, 1 :1 1 and 2 : 1 by volume mixtures of ethyl 
acetate and hexane as eluent, and then by reverse phase preparative silica gel column chromatography, using 3 : 7, 
5 1:1 and 7 : 3 by volume mixtures of acetonitrile and water as eluent. The solvent was evaporated under reduced 
pressure from the fraction containing the title compound, and the residue thus obtained was dissolved in dioxane. The 
resulting solution was lyophilised, to obtain 0.61 g of the title compound having an Rf value of 0.51 (silica gel thin layer 
chromatography; using a 2 : 1 by volume mixture of ethyl acetate and hexane as the developing solvent), 

io EXAMPLE 11 

N-r5-(1 t 2-Dithiolan -3-yl)pentanoyl]benzenesulphonamlde sodium salt (Compound No. 1-457.sodlum salt) 

[0166] 492 mg of N-[5-(1 ^-dithiolan-S-yOpentanoyllbenzenesulphonamide (prepared as described in Example 1 0) 
15 were dissolved in a mixture of 8 ml of ethyl acetate and 1 ml of tetrahydrofuran, and 283 mg of sodium 2-ethylhexanoate 
were added to the mixture at room temperature. The resulting mixture was stirred for 1 hour and 30 minutes, after 
which it was left to stand for 2 days. The crystals which precipitated from the reaction mixture were collected by filtration 
to obtain 349 mg of the title compound, metting at 213°C to 215°C. 

20 EXAMPLE 20 

N-r5-(1 ,2-Dithlolan-3-vl)pentanoyl]ethanesulphonamide (Compound No. 1-497) 
[0167] 

25 



30 



[0168] 500 mg of D,L-a-lipoic acid were dissolved in 10 ml of anhydrous dimethylformamide, and 428 mg of N,N*- 
35 carbonylditmidazole were added to the solution, whilst ice-cooling. The mixture was then stirred at room temperature 
for 1 hour. At the end of this time, a solution of 284 mg of ethanesulphonamide in 3 ml of dimethylformamide and 1 1 3 
mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were added to the reaction mixture, whilst ice-cooling, 
and the mixture was stirred at room temperature for 1 hour and then left to stand for 3 days. The solvent was then 
removed from the reaction mixture by evaporation under reduced pressure, and water and 2 N aqueous hydrochloric 
40 acid were added to the residue thus obtained to adjust the pH to 2, after which it was extracted with ethyl acetate. The 
extraction solution was washed with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium 
sulphate, and then the solvent was removed by evaporation under reduced pressure. The residue thus obtained was 
purified by silica gel column chromatography, using 1 : 1 and 2 : 1 by volume mixtures of ethyl acetate and hexane as 
eluent, followed by reverse phase preparative silica gel column chromatography, using 3 : 7, 2 : 3 and 1 : I by volume 
45 mixtures of acetonitrile and water as eluent. The solvent was then removed from the eluted fraction thus obtained by 
evaporation under reduced pressure, and the residue thus obtained was dissolved in dioxane. The solution was 
lyophilised, to obtain 30 mg of the title compound, melting at 98°C to 1 00°C. 




so 



55 
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EXAMPLE 39 

(S)-N-r5-(1,2-Dithiolan-3-yl)pentanoynmethanesulphonamlde (Compound No. 1-496) 
[01 69] 




[0170] 300 mg of (S)-ct-lipoic acid were dissolved in 6 ml of anhydrous dimethylformamide, and 276 mg of N,NT- 
carbonyidiimidazole and 1 ml of anhydrous dimethylformamide were added to the solution, whilst ice-cooling. The 
mixture was then stirred at room temperature for 1 hour and 30 minutes. At the end of th is time, 1 62 mg of methanesul- 
phonamide and 74 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were added to the reaction mixture, 
whilst ice-cooling, and the mixture was stirred at room temperature for 1 hour and then left to stand for 2 days. The 
solvent was then removed from the reaction mixture by evaporation under reduced pressure, and water was added to 
the residue thus obtained, after which it was extracted with ethyl acetate. The extraction solution was washed with a 
saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then re- 
moved from the extraction solution by evaporation under reduced pressure. The residue thus obtained was purified 
by silica gel column chromatography, using 1 : 1 and 3 : 1 by volume mixtures of ethyl acetate and hexane as eluent. ' 
It was then recrystaliized from a 1 : 2 by volume mixture of ethyl acetate and hexane, to obtain 154 mg of the title 
compound, melting at 91 °C to 92°C. 

EXAMPLE 40 

(R ) -N-r5-(1 t 2-Dithiolan -3-yl)pentanoyl]methanesulphonam]de (Compound No. 1-496) 
[0171] 




[0172] 100 mg of (R)-a-lipoic acid were dissolved in 2 ml of anhydrous dimethylformamide, and 97 mg of N,N'- 
carbonyldiimidazole were added to the solution, whilst ice-cooling. The mixture was then stirred at room temperature 
for 4 hours. At the end of this time, 57 mg of methanesulphonamide and 26 mg of sodium hydride (as a 55% w/w 
dispersion in mineral oil) were added to the reaction mixture, whilst ice-cooling, and the mixture was stirred at room 
temperature for 5 hours and then left to stand overnight. The solvent was then removed from the reaction mixture by 
evaporation under reduced pressure, and water was added to the residue thus obtained. The resulting mixture was 
neutralized by the addition of 2 N aqueous hydrochloric acid, after which it was extracted with ethyl acetate. The 
extraction solution was washed with a saturated aqueous solution of sodium chioride and then dried over anhydrous 
sodium sulphate. The solvent was removed from the extraction solution by evaporation under reduced pressure. The 
residue thus obtained was purified by silica gel column chromatography, using 1 : 1 and 3 : 1 by volume mixtures of 
ethyl acetate and hexane as eluent, after which it was dissolved in dioxane and lyophilised, to obtain 68 mg of the title 
compound, melting at 71 °C to 73°C. 
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EXAMPLE 107 

N-[6-(1,2-Dithlolan-3-yl)hexanoyl]methanesulphonamIde (Compound No, 1-1796) 



5 [0173] 

H O 

10 I II 

II 3 
O 



15 

[0174] 6 ml of anhydrous dimethylformamide and 276 mg of N,N'-carbonyldi imidazole were added to 10 ml of a 
solution of 1 .5 mmol of 6-(1 ,2-dithiolan-3-yl)hexanoic acid (prepared as described in Preparation 2) in toluene, and the 
mixture was stirred at room temperature for 4 hours and 30 minutes. 162 mg of methanesulphonamide and 74 mg of 
sodium hydride (as a 55% w/w dispersion in mineral oil) were then added to the reaction solution, and the mixture was 

20 stirred at room temperature for 1 hour. The reaction mixture was then left to stand at room temperature overnight, and 
the solvent was removed from the reaction mixture by evaporation under reduced pressure. Water was added to the 
residue, and the mixture was washed with ethyl acetate and neutralized by the addition of 2 N aqueous hydrochloric 
acid, after which it was extracted with ethyl acetate. The extraction solution was washed with a saturated aqueous 
solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from the ex- 

25 traction solution by evaporation under reduced pressure, and the residue was subjected to silica gel column chroma- 
tography, using a 2 : 1 by volume mixture of ethyl acetate and hexane as the eluent). The solvent was evaporated from 
the eluate, and the residue was again subjected to silica gel column chromatography, using 2 : 3 and 3 : 2 by volume 
mixtures of ethyl acetate and hexane as the eluent. The solvent was removed from the eluate by evaporation under 
reduced pressure, and the residue was dissolved in dioxane and then fyophilised. to obtain 98 mg of the titiecompound 

30 as a yellow oil having an Rf value of 0.37 (silica gel thin layer chromatography; using a 3 : 2 by volume mixture of ethyl 
acetate and hexane as developing solvent). 

EXAMPLE 112 

35 m N-[6-(1,2-DIthlolan-3-yl)hexanoyl] sulphamlde (Compound No. 1-1839) 
[0175] 

H O 
I If 

N— S— NH 9 

& - 



[0176] The reaction was carried out as described in Example 107, but using 5 ml of a solution of 1.6 mmol of 
6-(1 ,2-dithiolan-3-yl)hexanoic acid (prepared as described in Preparation 2) in toluene, 7 ml of anhydrous dimethylfor- 
mamide, 308 mg of N.N'-carbonyldiimidazole, 365 mg of sulphamlde and 83 mg of sodium hydride (as a 55% w/w 

50 dispersion in mineral oil). The solvent was removed from the reaction mixture by evaporation under reduced pressure, 
and water was added to the residue, after which it was extracted with ethyl acetate. The extraction solution-was washed 
with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate 
was removed from the extraction solution by evaporation under reduced pressure, and the residue was subjected to 
silica gel column chromatography, using 3 : 2 and 2 : 1 by volume mixtures of ethyl acetate and hexane as the eluent. 

55 The solvent was removed from the eluate by evaporation under reduced pressure, and the residue was recrystallized 
from a 1 : 2 by volume mixture of ethyl acetate and hexane, to obtain 92 mg of the title compound as pale yellow 
crystals, melting at 130 to 132°C. 
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EXAMPLE 125 



N-[5-(1 t 2-Dithtelan-3-vl)pentanovlVN-methylmethanesulphonamide (Compound No. 1-2672) 



[0177] 




O 
II 

N— S— CH 




[01 78] 40 mg of copper chloride were added to 20 ml of a solution of 1 .36 g of dicyclohexylcarbodiimide in anhydrous 
methanol, and the mixture was left to stand at room temperature for one and one half hours. The solvent was then 
removed from the mixture by distillation under reduced pressure. 20 ml of anhydrous dimethylformamide and 1 .00 g 
of N-[5-(1 ,2-dithiolan-3-yl)pentanoyl]methanesulphonamide (prepared as described in Example 2) were then added to 
the residue, and the mixture was stirred at 70°C on an oil bath for an hour. The mixture was then left to stand at room 
temperature overnight, after which It was stirred at 70°C on an oil bath for 1 hour, and the solvent was removed from 
the reaction mixture by evaporation under reduced pressure. Water was added to the residue, and the mixture was 
extracted with ethyl acetate. Insoluble material in the extract was removed by filtration, and the filtrate was washed 
with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate 
was removed from the solution by evaporation under reduced pressure, and the residue was subjected to silica gel 
column chromatography, using 2 : 3 and 1 : 1 by volume mixtures of ethyl acetate and hexane as the eluent. The 
solvent was removed from the eluate by evaporation under reduced pressure, and the residue was subjected to reverse 
phase preparative silica gel column chromatography, using 1 : 1 and 3 : 2 by volume mixtures of acetonitrile and water 
as eluent. The acetonitrile was then removed from the solution by evaporation under reduced pressure, after which 
the residue was extracted with ethyl acetate. The extraction solution was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from the extraction 
solution by evaporation under reduced pressure, and the residue was dissolved in dioxane and then lyophilised, to 
obtain 660 mg of the title compound as a pale yellow amorphous substance having an Rf value of 0.27 (silica gel thin 
layer chromatography, using a 2 : 3 by volume mixture of ethyl acetate and hexane as developing solvent). 

PREPARATION 1 

5-(1 ,2-Drthlolan-3-yl)pentanol 



[01 80] 44 ml of a hexane solution containing 2.0 M of (trimethylsilyl)diazornethane was added dropwise, whilst ice- 
cooling, to a mixture of 15.00 g of D,L-a-lipoic acid in 15 ml of methanol and 150 ml of toluene, and then the mixture 
was stirred at room temperature for one hour. 1 1 ml of a hexane solution containing 2.0 M of (trimethylsilyl)diazomethane 
were then added dropwise to the reaction mixture. The resulting mixture was stirred at room temperature for 2 hours. 
The reaction mixture was then allowed to stand at room temperature for 2 days. The solvent was then removed by 
distillation under reduced pressure from the reaction mixture, to give ethyl 5-(1 ,2-dithiolan-3-yl)pentanoate as a yellow 

oil, 

[01 81] A solution of ethyl 5-(1 ^-dithiolan-S-yOpentanoate in 40 ml of anhydroustetrahydrofuran was added dropwise, 
whilst cooling with ice and sodium chloride, to a suspension of 3.34 g of lithium aluminium hydride in 1 50 ml of anhydrous 
tetrahydrofuran. The resulting mixture was stirred at room temperature for 3 hours and 30 minutes. Sodium sulphate 



[0179] 




OH 



S— S 
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decahydrate was then added, whilst cooling with ice and sodium chloride, to the reaction mixture, and then the mixture 
was stirred at room temperature for 3 hours. The reaction mixture was allowed to stand overnight at room temperature, 
and then insoluble matter was filtered off using a Celite (trade mark) filter aid. The solvent was removed from the filtrate 
by distillation under reduced pressure. 50 ml of methanol, 25 ml of a 1 N aqueous solution of sodium hydroxide and 

s 1 0 ml of 2 N aqueous hydrochloric acid were then added to the residue. Air was then blown into the resulting mixture. 
Five drops of a 1% aqueous solution of ferric chloride were added dropwlse to the reaction mixture, and then the 
mixture was stirred at room temperature for one hour. The reaction mixture was allowed to stand overnight at room 
temperature, and then the solvent was removed by distillation under reduced pressure. Water was added to the residue, 
after which It was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium 

10 chloride and then dried over anhydrous sodium sulphate. Ethyl acetate was removed from the extract by distillation 
under reduced pressure, and the residue was subjected to silica gel column chromatography, using 1: 2 and 1 : 1 by 
volume mixtures of ethyl acetate and hexane as eluent. The solvent was removed from the resulting eluate by distillation 
under reduced pressure, and 30 ml of toluene were added to the residue. 1 ml was taken from the resulting solution, 
and the solvent was removed by distillation under reduced pressure, to give 0.1 3 g of the title compound as a yellow 

is oil having an Rf value of 0.39 (silica gel thin layer chromatography; using a 1 : 1 by volume mixture of ethyl acetate 
and hexane as the eluent). 

PREPARATION 2 

20 6-(1 t 2-Dithio1an-3-yl)hexanoic actd (Compound No. 1-1467) 

[0182] 



25 

COOH 

S— S 

30 

[0183] 30 ml of water and 60 ml of aqueous hydrochloric acid were added to 7.16 g of 6-(2-oxo-1 ,3-dithian-4-yl) 
hexanenitrlle, and the mixture was heated under reflux for 5 hours. The reaction mixture was then left to stand at room 
temperature overnight, after which it was heated under reflux for 2 hours and 30 minutes. The solvent was then removed 
from the reaction mixture by evaporation under reduced pressure, and water was added to the residue, which was 

35 then extracted with ethyl acetate. The extraction solution was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from the extraction solution by 
evaporation under reduced pressure, and 1 50 ml of a 1 N aqueous solution of sodium hydroxide, 40 ml of 2 N aqueous 
hydrochloric acid and 1 0 drops of a 1 % w/v aqueous solution of ferric chloride were added to the residue. The mixture 
was then stirred at room temperature for 2 hours and 30 minutes while air was blown through it. The solvent was 

^o removed from the reaction mixture by evaporation under reduced pressure, and water was added to the residue, after 
which It was washed with ethyl acetate. The aqueous layer was neutralized by the addition of 2 N aqueous hydrochloric 
acid, and ethyl acetate was added to the solution. The aqueous layer (a) and ethyl acetate layer were then separated 
from the mixture. 

[0184] The ethyl acetate layer was washed with a saturated aqueous solution of sodium chloride and dried oyer 
45 anhydrous sodium sulphate. The ethyl acetate was removed from the extraction solution by evaporation under reduced 
pressure, and the residue was subjected to silica gel column chromatography, using a 1 : 1 by volume mixture of ethyl 
acetate and hexane as the eluent. The solvent was removed from the eluate by evaporation under reduced pressure, 
and the residue was dissolved in 40 ml of toluene. 

[0185] The ethyl acetate was evaporated from the ethyl acetate layer liberated from the above aqueous layer (a), 
so and 90 ml of a 1 N aqueous solution of sodium hydroxide. 17 ml of 2 N aqueous hydrochloric acid and 5 drops of a 
1% w/v aqueous solution of ferric chloride were added to the residue, and then the mixture was stirred at room tem- 
perature for 1 hour while air was blown through the mixture. The reaction mixture was left to stand at room temperature 
overnight, and the solvent was removed from the reaction mixture by evaporation under reduced pressure. Water was 
addedtothe residue, and the mixture was washed with ethyl acetate. The aqueous layer was neutralized by the addition 
ss of 2 N aqueous hydrochloric acid and extracted with ethyl acetate. The extraction solution was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The extraction solution was combined 
with the above-mentioned toluene solution, and the solvent was removed from the solution by evaporation under re- 
duced pressure . The residue was subjected to reverse phase preparative silica gel column chromatography, using 2 : 
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3, 1 : 1 and 3 : 2 by volume mixtures of acetonltriie and water as eluent, and acetonitrile was removed from the solution 
by evaporation under reduced pressure, after which the residue was extracted with ethyl acetate. The extraction solution 
was washed with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate The 
ethyl acetate was removed from the extraction solution by evaporation under reduced pressure, and the residue was 
dissolved in 50 ml of toluene. The toluene was evaporated from 2 ml of the resulting toluene solution, and the residue 
was dissolved In dioxane and then lyophilised, to obtain 69 mg of the title compound as a yellow oil having an Rf value 
of 0.39 (silica gel thin layer chromatography; using a 1 : 1 by volume mixture of ethyl acetate and hexane as developinq 
solvent). r 3 



Claims 

1. Compounds of formula (I): 



(CH 2 ) k — A-B— R 1 



Cot V m 



In which: 



one of m and n represents 0, and the other represents 0, 1 or 2; 
k represents 0 or an integer of from 1 to 12; 

A represents a group of formula -C.ON(R2)SO r , in which R2 represents 

a hydrogen atom, an alkyl group having from 1 to 12 carbon atoms, an aralkyl group defined below the 
aryl moiety of which may optionally be substituted by from 1 to 3 of substituents B defined below an acvl 
group defined below, 
. or one of substituents a defined below; 

B represents a single bond, or a group of formula -N(R 5 )- or -NfR^NfR 5 )- 

in which R 5 and R 6 are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 1 2 carbon atoms, an aralkyl group defined below the aryl moiety of which may optionally be substituted 
by from 1 to 3 of substituents p defined below, an acyl group defined below, or one of substituents a defined 
below, or R5 together with R1 and the nitrogen atom to which they are bonded, may form a heterocyclic rinq 
having from 5 to 7 ring atoms defined below; 
R 1 represents: 

a hydrogen atom, 

one of substituents a, defined below, or 

an alkyl group having from 1 to 12 carbon atoms which is unsubstituted or is substituted by from 1 to 3 of 
substituents a defined below and/or substituents r defined below or such a substituted or unsubstituted 
alkyl group in which the carbon chain is interrupted by an oxygen atom and/or a sulfur atom, 
or, where B represents a single bond or a group of formula -N(RS)- [in which R s is as defined above] R1 
may represent a hydroxy group or a group of formula -OR? (in which R? represents a lower alkyl group 
defined below, a lower alkenyl group defined below, an aralkyl group defined below of which the aryl moiety 
may optionally be substituted by from 1 to 3 of substituents 0 defined beiow, or one of substituents a); 

Substituents a are selected from aryl groups defined below, heterocyclic groups defined below aryl groups 
defined below substituted with from 1 to 3 of substituents p, and heterocyclic groups defined below substituted 
with from 1 to 3 of substituents P; 

Substituents p are selected from lower alkyl groups defined below, halogenated lower alkyl groups defined 
below, lower alkoxy groups defined below, lower alkylthio groups defined below, hydroxy groups, carboxy 
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groups, optionally-substituted carbamoyl groups defined below, lower alkoxycarbonyl groups defined below, 
halogen atoms, nitro groups, amine residues defined below, sulfo groups, suifamoyl groups, cyano groups, 
and hydroxy-substituted lower alkyi groups defined below; 

Substituents y are selected from lower alkoxy groups defined below, lower alkylthio groups defined below, 
hydroxy groups, nitrooxy groups, carboxy groups, lower alkoxycarbonyl groups defined below, halogen atoms, 
sulfo groups, suifamoyl groups, amine residues defined below, and optionally-substituted carbamoyl groups 
defined below; 

and pharmaceutlcally acceptable salts thereof; 

the aryt groups referred to in the definition of substituents a are carbocyclic aromatic hydrocarbons having 
from 6 to 14 ring carbon atoms In one or more aromatic carbocyclic rings which may be fused to a cycloalkyl 
group having from 3 to 1 0 ring carbon atoms; 

the aralkyl groups referred to in the definitions of R 2 , R 5 , R 6 and R 7 are alkyl groups having from 1 to 6 carbon 
atoms which are substituted by from 1 to 3 aryl groups defined above; 

the acyl groups referred to in the definitions of R 2 , R 5 and R e are selected from the group consisting of alkyl- 
carbonyl groups having from 1 to 30 carbon atoms, halogenated aikylcarbonyl groups having from 2 to 6 
carbon atoms, alkoxy aikylcarbonyl groups in which each of the alkoxy and alkyl moieties has from 1 to 4 carbon 
atoms, unsaturated aikylcarbonyl groups having from 3 to 6 carbon atoms, arylcarbonyl groups in which the 
aryl moiety is as defined above, halogenated arylcarbonyl groups in which the aryl moiety is as defined above, 
(C1-6) alkyl-substituted arylcarbonyl groups in which the aryl moiety is as defined above, hydroxy-substituted 
arylcarbonyl groups in which the aryl moiety is as defined above, (C^q) alkoxy-substituted arylcarbonyl groups 
In which the aryl moiety is as defined above, nitro-substituted arylcarbonyl groups in which the aryl moiety Is 
as defined above, lower alkoxycarbonyl-substituted arylcarbonyl groups in which the aryl moiety is as defined 
above and the alkoxycarbonyl substituents have from 2 to 7 carbon atoms, aryl-substituted arylcarbonyl groups 
in which each aryl moiety is as defined above, alkoxycarbonyl groups having from 2 to 7 carbon atoms, alkox- 
ycarbonyl groups having from 2 to 7 carbon atoms in which the alkoxy moiety is substituted with a halogen 
atom or a trl-fC^g) alkyl silyl group, aralkylcarbonyl groups In which the alkyl moiety has from 1 to 6 carbon 
atoms and the aryl moiety is as defined above and may optionally be substituted by 1 or 2 alkoxy groups 
having from 1 to 6 carbon atoms or nitro groups, lower alkanesulphonyl groups in which the lower alkyl moiety 
has from 1 to 6 carbon atoms, halogenated lower alkanesulphonyl groups in which the lower alkyl moiety has 
from 1 to 6 carbon atoms and arylsulphonyl groups in which the aryl moiety Is as defined above; 
the 5- to 7-membered heterocyclic rings which may be formed from a combination of R 1 , R s and the nitrogen 
atom to which they are attached have from 1 to 3 sulphur and/or oxygen and/or nitrogen atoms of which at 
least one must be a nitrogen atom, said groups being optionally substituted by 1 or 2 oxygen atoms and/or 1 
to 3 of substituents p defined above, and further optionally being fused with a carbocyclic or heterocyclic group 
having from 3 to 6 ring atoms; 

the lower alkyl groups referred to in the definitions of R 7 and substituents p are straight or branched chain 
groups having from 1 to 6 carbon atoms; 

the lower alkenyl groups referred to In the definition of R 7 are straight or branched chain groups having from 
2 to .6 carbon atoms; 

the heterocyclic groups referred to in the definition of substituents a have from 5 to 7 ring atoms of which from 
1 to 3 are sulphur and/or oxygen and/or nitrogen atoms, said groups being saturated or unsaturated, optionally 
being substituted by 1 or 2 oxygen and/or sulphur atoms, and further optionally being fused with a carbocyclic 
or heterocyclic group having from 3 to 6 ring atoms; 

the halogenated lower alkyl groups referred to in the definition of substituents p comprise a lower alkyl group 
as defined above which is substitituted by 1 or more halogen atoms; 

the lower alkoxy groups referred to in the definitions of substituents P and substituents yare straight or branched 
chain groups having from 1 to 6 carbon atoms; 

the lower alkylthio groups referred to in the definitions of substituents p and substituents 7 are straight or 
branched chain groups having from 1 to 6 carbon atoms; 

the amine residues referred to In the definitions of substituents p and substituents y are groups of formula 
-NR a R b wherein R a and R b are the same or different and each represents a hydrogen atom, a lower alkyl 
group as defined above, a cycloalkyl group having from 3 to 8 ring carbon atoms, an aryl group as defined 
above, a heterocyclic group as defined above, or R a and R b together with the nitrogen atom to which they are 
attached represent a 5- to 7-membered nitrogen-containing heterocyclic group as defined above; 
the optionally-substituted carbamoyl groups referred to in the defintions of substituents p and substituents y 
are groups of formula -CONR a 'R b ' wherein R a ' and R b ' are the same or different and each represents any of 
the atoms or groups represented by R a and R b defined above or one of R a ' and R b ' represents a hydrogen 
atom and the other represents an acyl group as defined above or an aminosulphonyl group; 
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the lower alkoxycarbonyl groups referred to in the definitions of substituents 0 and substituents y comprise a 
carbonyi group which is substituted by a straight or branched chain alkoxy group having from 1 to 6 carbon 
atoms; and 

the hydroxy-substituted lower alkyl groups referred to in the definitions of substituents p and substituents y 
are lower alkyl groups as defined above which are substituted by 1 or more hydroxy groups. 

2. A compound according to Claim 1 , represented by the formula (f): 




( CH 2)k— A-B— R 1 

s-/ 

(in which A, B, Ri, k, m and n are as defined in Claim 1) and salts thereof. 

3. A compound according to Claim 1 or Claim 2, in which one of m and n is 0, and the other is 0 or 1 . 

4. A compound according to any one of Claims 1 to 3, in which k is 0 or an integer of from 1 to 8. 

5. A compound according to any one of Claims 1 to 4, in which Ri represents a heterocyclic group as defined In 
Claim 1, an alkyl group having from 1 to 12 carbon atoms which is unsubstituted or is substituted by from 1 to 3 
of substituents a as defined In Claim 1 and substituents 7 as defined in Claim 1 or such a substituted or unsubstituted 
alkyl group in which the carbon chain is interrupted by an oxygen atom and/or a suffur atom. 

6. A compound according to any one of Claims 1 to 4, in which Ri represents a hydroxy group or an alkoxy group 
having from 1 to 5 carbon atoms. /an 

7. A compound according to any one of Claims 1 to 6, in which A represents a group of formula -CON(R2)S0 2 - in 
which R2 represents a hydrogen atom, an alkyl group having from 1 to 12 carbon atoms or a benzyl group. 

8. A compound according to any one of Claims 1 to 7, in which B represents a single bond, or a group of formula -N 
(R*>- or -N(R s )N(R e )-, in which R5 and R* are the same or different and each represents a hydrogen atom an alkyl 
group having from 1 to 1 2 carbon atoms or a benzyl group. ' 

9. A compound according to Claim 1 or Claim 2, in which: 

one of m and n Is 0, and the other is 0 or 1 ; 
k is 0 or an integer of from 1 to 8; 

R1 represents a heterocyclic group as defined in Claim 1 , a hydroxy group, an alkoxy group having from 1 to 
5 carbon atoms, an alkyl group having from 1 to 12 carbon atoms which is unsubstituted oris substituted by 
from 1 to 3 of substituents a as defined in Claim 1 and/or substituents y as defined in Claim 1 or such a 
substituted or unsubstituted alkyl group in which the carbon chain is interrupted by an oxygen atom and/or a 
sulfur atom; 

A represents a group of formula -CON(R2)S0 2 in which R2 represents a hydrogen atom, an alkyl group 
having from 1 to 12 carbon atoms or a benzyl group; and 

B represents a single bond, or a group of formula -N(R5)- or -N(R5)N(RS)-, j n which R* and R* are the same 
or different and each represents a hydrogen atom, an alkyl group having from 1 to 12 carbon atoms or a benzyl 
group. 

0. A compound according to Claim 1 or Claim 2, in which both of m and n are 0. 

1. A compound according to any one of Claims 1 , 2 and 10, in which k is an integer of from 2 to 6, 

2. A compound according to any one of Claims 1 , 2, 1 0 and 1 1 , in which R1 represents an alkyl group having from 1 
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to 5 carbon atoms, an alkoxycarbonylalkyl group having from 3 to B carbon atoms, a carboxyalkyl group having 
from 2 to 7 carbon atoms, a hydroxyalkyl group having from 2 to 5 carbon atoms, a heterocyclic group as defined 
in Claim 1 , an alkoxy group having from 1 to 5 carbon atoms or a hydroxy group. 

5 13. A compound according to any one of Claims 1, 2 and 10 to 12, in which A represents a group of formula -CON 
(R 2 )S0 2 in which R 2 represents a hydrogen atom or an alkyl group having from 1 to 12 carbon atoms. 

14. A compound according to any one of Claims 1,2 and 10 to 13, in which B represents a single bond, or a group of 
formula -N(R 5 )- or -N(R 5 )N(R 6 )-, in which R 5 and R 6 are the same or different and each represents a hydrogen 

10 atom or an alkyl group having from 1 to 12 carbon atoms. 

15. A compound according to Claim 1 or Claim 2, in which: 

both of m and n are 0; 
15 k is an integer of from 2 to 6; 

R1 represents an alky! group having from 1 to 5 carbon atoms, an alkoxycarbonylalkyl group having from 3 to 
8 carbon atoms, a carboxyalkyl group having from 2 to 7 carbon atoms, a hydroxyalkyl group having from 2 
to 5 carbon atoms, a heterocyclic group as defined in Claim 1, an alkoxy group having from 1 to 5 carbon 
atoms or a hydroxy group; 

20 a represents a group of formula -CON(R 2 )S0 2 -, in which R 2 represents a hydrogen atom or an alkyl group 

having from 1 to 12 carbon atoms; and 

B represents a single bond, or a group of formula -N(R 5 )- or -N(R S )N(R 6 )-, in which R 5 and R 6 are the same 
or different and each represents a hydrogen atom or an alkyl group having from 1 to 12 carbon atoms. 

25 16. A compound according to Claim 1 or Claim 2, in which k is 4 or 5. 

17. A compound according to any one of Claims 1 ,2 and 16, in which R 1 represents an alkyl group having from 1 to 
5 carbon atoms, an alkoxycarbonylalkyl group having from 3 to 8 carbon atoms, a carboxyalkyl group having from 
2 to 7 carbon atoms, a hydroxyalkyl group having from 2 to 5 carbon atoms, a heterocyclic group as defined In 

30 Claim 1 or an alkoxy group having from 1 to 5 carbon atoms. 

1 8. A compound according to any one of Claims 1,2,16 and 1 7, in which A represents a group of formula -CONHS0 2 -, 
or -CONCH 3 SO r . 

35 19. A compound according to any one of Claims 1,2 and 16 to 18, in which B represents a single bond, or a group of 
formula -NH-, -NCH 3 - or -NHNCH 3 -. 

20. A compound according to Claim 1 or Claim 2, in which: 

40 both of m and n are 0 ; 

k is 4 or 5; - - — 

R 1 represents an alkyl group having from 1 to 5 carbon atoms, an alkoxycarbonylalkyl group having from 3 to 
8 carbon atoms, a carboxyalkyl group having from 2 to 7 carbon atoms, a hydroxyalkyl group having from 2 
to 5 carbon atoms, a heterocyclic group as defined in Claim 1 or an alkoxy group having from 1 to 5 carbon 

45 atoms; 

A represents a group of formula -CONHS0 2 - or -CONCH 3 S0 2 -; and B represents a single bond, or a group 
of formula -NH-, -NCH 3 - or -NHNCH 3 -. 

21. N-[5-(1 ,2-Dithioian-3-yl)pentanoyl]methanesulphonamide and pharmaceuticaliy acceptable salts thereof. 

50 

22. The use of a compound according to any one of Claims 1 to 21 for the manufacture of a medicament for enhancing 
the activity of glutathione reductase in a mammal. 

23. The use of a compound according to any one of Claims 1 to 21 for the manufacture of a medicament for the 
55 treatment or prevention of cataract in a mammal. 

24. A pharmaceutical composition comprising a compound according to any one of Claims 1 to 21 in admixture with 
a pharmaceuticaliy acceptable diluent or carrier. 
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(CH 2 \ — A— B— K. 1 



worin: 



entweder m oder n 0 ist und das jeweils andere 0, 1 oder 2 ist, 

k 0 oder eine ganze Zahl von 1 bis 12 ist, 

A eine Gruppe der Forme! -CON(R 2 )S0 2 - ist, worin R 2 

ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen, eine nachstehend definierte Aral- 
kylgruppe, wobei der Aryirest gegebenenfalls mit 1 bis 3 der nachstehend definferten Substituenten B substi- 
tuiertsein kann, eine nachstehend definierte Acylgruppe oder einen der nachstehend definierten Substituenten 
a darsteilt, 

B eine Einfachbindung oder eine Gruppe der Formel -N(R5)-oder -N(R 6 )N(R 5 )- darsteilt, 

worin R5 und R6 gleich oder unterschiedlich sind und jeweils ein Wasserstoffatom, eine Alkylgruppe mit 
1 bis 12 Kohlenstoffatomen, eine nachstehend definierte Aralkylgruppe, wobei der Aryirest gegebenenfalls 
mit 1 bis 3 der nachstehend definierten Substituenten 0 substituiert sein kann, eine nachstehend definierte 
Acylgruppe oder einen der nachstehend definierten Substituenten a darsteilen, oder R5 zusammen mit R1 
und dem Stickstoffatom, an das sie gebunden sind, einen heterocyclischen Ring mit 5 bis 7 der nachstehend 
definierten Ringatome bilden kann, 
R 1 darsteilt: 



ein Wasserstoffatom, 

einen der nachstehend definierten Substituenten a oder eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen 
die unsubstituiert oder mit 1 bis 3 der nachstehend definierten Substituenten a und/oder der nachstehend 
definierten Substituenten y substituiert ist, oder eine solche substituierte oder unsubstituierte Alkylgruppe 
worm die Kohienstoffkette durch ein Sauerstoffatom und/oder Schwefelatom unterbrochen ist oder, wenn 
B eine EmfachbindQng oder eine Gruppe der Formel -N(R5). [worin RS wle vorstehend definiert 1st] dar- 
steilt, R 1 eine Hydroxygruppe oder eine Gruppe der Formel -OR? darsteilen kann (worin R? eine nach- 
stehend definierte Niederalkylgruppe, eine nachstehend definierte Niederaikenylgruppe, eine nachste- 
hend definierte Aralkylgruppe, wobei der Aryirest gegebenenfalls mit 1 bis 3 der nachstehend definierten 
Substituenten p substituiert sein kann, oder einen der Substituenten a darsteilt), 

wobei die Substituenten a aus den nachstehend definierten Arylgruppen, den nachstehend definierten hetero- 
cyclischen Gruppen, den nachstehend definierten Arylgruppen, die mit 1 bis 3 Substituenten 0 substituiert sind 
und den nachstehend definierten heterocyclischen Gruppen, die mit 1 bis 3 Substituenten p substituiert sind aus' 
gewahltsind, r * 

die Substituenten 0 unter den nachstehend definierten Niederalkyigruppen, den nachstehend definierten haioge- 
n.erten Niederalkyigruppen, den nachstehend definierten Niederalkoxygruppen, den nachstehend definierten Nie- 
deralkylthiogruppen, Hydroxygruppen, Carboxygruppen, den nachstehend definierten gegebenenfalls substituier- 
ten Carbamoylgruppen, den nachstehend definierten Niederaikoxycarbonylgruppen, Halogenatomen Nitrogrup- 
pen der i nachstehend definierten Aminresten, Suifogruppen, Sulfamoyigruppen, Cyangruppen und den nachste- 
hend definierten hydroxysubstituierten Niederalkyigruppen ausgewahit sind, die Substituenten y unter den nach- 
stehend definierten Niederalkoxygruppen, den nachstehend definierten Niederalkylthiogruppen, Hydroxygruppen 
Nltrooxygruppen, Carboxygruppen, den nachstehend definierten Niederaikoxycarbonylgruppen, Halogenatomen ' 
Suifogruppen, Sulfamoyigruppen, den nachstehend definierten Aminresten und den nachstehend definierten ge- 
gebenenfalls substituierten Carbamoylgruppen ausgewahit sind, 
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und pharmazeutisch geeignete Salze davon, 

wobei die inder Definition der Substituenten a genannten Arylgruppen carbocyclische aromatische Kohlenwas- 
serstoffe mit 6 bis 14 Ringkohlenstoffatomen in einem oder mehr aromatischen carbocyclische n Ringen sind, die 
an eine Cycloalkylgruppe mit 3 bis 10 Ringkohlenstoffatomen kondensiert sein konnen, 

die in den Definitionen von R 2 , R 5 , R 6 und R 7 genannten Aralkylgruppen Alkylgruppen mit 1 bis 6 Kohlenstoffato- 
men sind, die mit 1 bis 3 der vorstehend definierten Arylgruppen substituiert sind, 

die in den Definitionen von R 2 f R 5 und R e genannten Acylgruppen aus der Gruppe ausgewahlt sind, die aus Al- 
ky Icarbonylgruppen mit 1 bis 30 Kohienstoffatomen, halogenierten Alkylcarbonylgruppen mit 2 bis 6 Kohlenstoffa- 
tomen, Alkoxyalky Icarbonylgruppen, worin jeder der Alkoxyreste und Alkylreste 1 bis 4 Kohlenstoffatome hat, un- 
gesattigten Alkylcarbonylgruppen mit 3 bis 6 Kohienstoffatomen, Arylcarbonylgruppen, worin der Arylrest wie vor- 
stehend deflniert ist, halogenierten Arylcarbonylgruppen, worin der Arylrest wie vorstehend definiert 1st, (C.,_ 6 )- 
alkylsubstituierten Arylcarbonylgruppen, worin der Arylrest wie vorstehend definiert ist, hydroxysubstituierten Aryl- 
carbonylgruppen, worin der Arylrest wie vorstehend definiert ist, (C-^-alkoxysubstituierten Arylcarbonylgruppen, 
worin der Arylrest wie vorstehend definiert ist, nitrosubstituierten Arylcarbonylgruppen, worin der Arylrest wie vor- 
stehend definiert ist, niederalkoxycarbonylsubstituierten Arylcarbonylgruppen, worin der Arylrest wie vorstehend 
definiert ist und die Alkoxycarbonylsubstituenten 2 bis 7 Kohlenstoffatome haben, arylsubstituierten Arylcarbonyl- 
gruppen, worin jeder Arylrest wie vorstehend definiert ist, Alkoxycarbonylgruppen mit 2 bis 7 Kohienstoffatomen, 
Alkoxycarbonylgruppen mit 2 bis 7 Kohienstoffatomen, worin der Alkoxyrest mit einem Halogenatom oder einer 
TrifC^-Alkylsilylgruppe substituiert ist, Aralkylcarbonylgruppen, worin der Alkylrest 1 bis 6 Kohlenstoffatome hat 
und der Arylrest wie vorstehend definiert ist und gegebenenfalls mit i oder 2 Alkoxygruppen mit 1 bis 6 Kohien- 
stoffatomen oder Nitrogruppen substituiert sein kann, Niederalkansulfonylgruppen, worin der Niederalkytrest 1 bis 
6 Kohlenstoffatome hat, halogenierten Niederalkansulfonylgruppen, worin der Niederalkylrest 1 bis 6 Kohlenstoffa- 
tome hat, und Arylsulfonylgruppen besteht, worin der Arylrest wie vorstehend definiert ist, die 5- bis 7-gliedrigen 
heterocyclischen Ringe, die aus einer Komblnation von R 1 , R 5 und dem Stickstoffatom, an das sie gebunden sind, 
geblldet werden, 1 bis 3 Schwefel- und/oder Sauerstoff- und/oder Stickstoffatome haben, von denen mlndestens 
elns ein Stickstoffatom Ist, wobei die Gruppen gegebenenfalls mit 1 oder 2 Sauerstoffatomen und/oder 1 bis 3 der 
vorstehend definierten Substituenten p substituiert sind und auBerdem gegebenenfalls mit einer carbocyclischen 
oder heterocyclischen Gruppe mit 3 bis 6 Ringatomen kondensiert sind, 

die In den Definitionen von R 7 und den Substituenten p genannten Niederalkylgruppen geradkettige oder ver- 
zweigte Gruppen mit 1 bis 6 Kohienstoffatomen sind, 

die in der Definition von R 7 genannten Niederalkenylgruppen geradkettige oder verzweigte Gruppen mit 2 bis 6 
Kohienstoffatomen sind, 

die in der Definition der Substituenten a genannten heterocyclischen Gruppen 5 bis 7 Ringatome haben, von 
denen 1 bis 3 Schwefel- und/oder Sauerstoff- und/oder Stickstoffatome sind, wobei die Gruppen gesattigt oder 
ungesattigt sind und gegebenenfalls mit 1 oder 2 Sauerstoff- und/oder Schwefelatomen substituiert sind und au- 
Berdem gegebenenfalls an eine carbocyclische oder heterocyclische Gruppe mit 3 bis 6 Ringatomen kondensiert 
sind, 

die in der Definition der Substituenten p genannten halogenierten Niederalkylgruppen eine vorstehend definierte 
Niederalkylgruppe umfassen, die mit einem oder mehr Halogenatomen substituiert 1st, 

die in den Definitionen der Substituenten p und der Substituenten y genannten Niederalkoxygruppen geradkettige 
oder verzweigte Gruppen mit 1 bis 6 Kohienstoffatomen sind, 

die in den Definitionen der Substituenten p und der Substituenten ygenannten Nlederalkylthiogruppen geradkettige 
oder verzweigte Gruppen mit 1 bis 6 Kohienstoffatomen sind, 

die in den Definitionen der Substituenten p und der Substituenten y genannten Aminreste Gruppen der Formel 
-NR a R b sind, worin R a und R b gleich oder unterschiedlich sind und jeweils ein Wasserstoffatom, eine vorstehend 
definierte Niederalkylgruppe, eine Cycloalkylgruppe mit 3 bis 8 Ringatomen, eine vorstehend definierte Arylgruppe 
oder eine vorstehend definierte heterocyclische Gruppe darstellen, oder R a und R b zusammen mit dem Stickstoffa- 
tom, an das sie gebunden sind, eine vorstehend definierte 5- bis 7-gliedrige Stickstoff enthaltende heterocyclische 
Gruppe darstellen, 

die in den Definitionen der Substituenten p und Substituenten y genannten gegebenenfalls substituierten Carba- 
moylgruppen Gruppen der Formel -CONR a 'R b ' sind, worin R a " und R b ' gleich oder unterschiedlich sind und jeweils 
die Atome oder Gruppen, die durch die vorstehend definierten R a und R b dargestellt sind, darstellen, oder einer 
der Substituenten R a ' und R b< ein Wasserstoffatom und der andere eine vorstehend definierte Acylgruppe darstellt, 
die in den Definitionen der Substituenten p und der Substituenten y genannten Niederalkoxycarbonylgruppen eine 
Carbonylgruppe enthalten, die mit einer geradkettig en oder verzweigten Alkoxygruppe mit 1 bis 6 Kohienstoffato- 
men substituiert 1st, und 

die In den Definitionen der Substituenten p und Substituenten y genannten hydroxysubstituierten Niederalkylgrup- 
pen vorstehend definierte Niederalkylgruppen sind, die mit 1 oder mehr Hydroxygruppen substituiert sind. 
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2. Verbindung nach Anspruch 1 , dargestellt durch die Formel (!'): 



(worin A, B, Ri, k, m und n wie in Anspruch 1 definiert sind) und Salze davon. 

3. Verbindung nach Anspruch 1 oder 2, worin entweder m oder n 0 ist und das andere 0 oder 1 1st. 

4. Verbindung nach einem der Anspriiche 1 bis 3, worin k 0 oder eine ganze Zahl von 1 bis 8 ist. 

5. Verbindung nach einem der Anspriiche 1 bis 4, worin R1 eine in Anspruch 1 definlerte heterocyclische Gruppe 

T ?Pe ^ I f 12 Koh,enst ° ffat °™". die unsubstituiert oder mlt 1 bis 3 der in Anspruch 1 definlerten 
Subs ituenten a und der in Anspruch 1 definlerten Substltuenten ysubstitulertsind, und eine solche substituierte 
unteZchen St 6 WOrin d ' e Kohlenst °f"<ette durch ein Sauerstoffatom und/oder Schwefelatom 

J^^S^^I A ^'° Ch * 1 4 ' W ° rin ^ 6ine H ^ ro ^ruppe oder eine A.koxygruppe mtt 1 bis 5 



7. Verbindung nach einem der Anspriiche 1 bis 6, worin A eine Gruppe der Formel -CON(R2)SO,- darstellt, worin 
R2 ein Wasserstoffatom, eine Alkylgruppe mlt 1 bis 12 Kohlenstoffatomen oder eine Benzylgruppe darstellt 

8 " nS in w/R5^^^ ei r? m der A "f° ch % 1 bis 7 - worin B eine Einfachbindung oder eine Gruppe der Formel -N(RS)- 
oder -N(R s )N(R e )- ist, worm RS und R* gleich oder unterschiedlich sind und jeweils ein Wasserstoffatom eine 
Alkylgruppe mit 1 bis 1 2 Kohlenstoffatomen oder eine Benzylgruppe sind. ssersioTraiom, eine 

9. Verbindung nach Anspruch 1 oder 2, worin: 

entweder m oder n 0 ist und das andere 0 oder 1 ist, 
k 0 oder eine ganze Zahl von 1 bis 8 ist, 

Z^nl^lT \ d6f llT hetero 7 cli t ohe Gnj PP e - eine Hydroxygruppe, eine Alkoxygruppe mit 1 bis 5 
Kohlenstoffatomen, eine Alkylgruppe mlt 1 bis 12 Kohlenstoffatomen, die unsubstituiert oder mit 1 bis 3 der 
n i Anspruch 1 definlerten Substituenten a und/oder der in Anspruch 1 definlerten Substituenten ysubstltulert 
ist, oder eine so che substituierte oder unsubstituierte Alkylgruppe, worin die Kohlenstoffkette durch ein Sau- 
erstoffatom und/oder Schwefelatom unterbrochen ist, 

A eine Gruppe der Formel -CON(R2)S0 2 - Ist, worin R 2 ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 
Kohlenstoffatomen oder eine Benzylgruppe darstellt, und 

B eine Eintachbindung oder eine Gruppe der Formel -N(RS)- oder -N(R5)N(R8)- darstellt, worin R5 und RS 
gle,ch Oder unterschiedlich sind und jeweils ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffa- 
tomen oder eine Benzylgruppe darstellen. 

10. Verbindung nach Anspruch 1 oder 2, worin sowohl m als auch n 0 ist. 

11. Verbindung nach einem der Anspriiche 1, 2 und 10, worin k eine ganze Zahl von 2 bis 6 ist. 

^t™ 9 ^ ei ^ m , der *»Prt**» 1 . 2, 1 0 und 11, worin R1 eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen 
eine Alkoxycarbonylalkylgruppe mlt 3 bis 8 Kohlenstoffatomen. eine Carboxyalkylgruppe mit 2 bis 7 Kohlenstoffa 
2Z; 6 ' ne H ^ a ^T mlt 2 bls 5 Koh.enstoffa.omen, eine In AnspTch ^definierte heteroLyctche 
Gruppe, eine Alkoxygruppe mit 1 bis 5 Kohlenstoffatomen oder eine Hydroxygruppe darstellt. 
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13. Verbindung nach einem der Anspruche 1 , 2 und 1 0 bis 1 2, worin A eine Gruppe der Formel -CON(R 2 )S0 2 - darstellt, 
worin R 2 ein Wasserstoffatom Oder eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen darstellt. 

14. Verbindung nach einem der Anspruche 1, 2 und 10 bis 13, worin B eine Einfachbindung oder eine Gruppe der 
Formel -N(R 5 )- oder -N(R 5 )N(R 6 ) darstellt, worin R 5 und R 6 gleich oder unterschiedlich und und jeweils ein Was- 
serstoffatom oder eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen darstellen. 

15. Verbindung nach Anspruch 1 oder 2, worin: 

sowohl m als auch n 0 ist, 

k eine ganze Zahl von 2 bis 6 1st, 

R 1 eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, eine Alkoxycarbonylalkylgruppe mit 3 bis 8 Kohlenstoffa- 
tomen, eine Carboxyalkylgruppe mit 2 bis 7 Kohlenstoffatomen, eine Hydroxyalkylgruppe mit 2 bis 5 Kohlen- 
stoffatomen, eine in Anspruch 1 definierte heterocyclische Gruppe, eine Alkoxygruppe mit 1 bis 5 Kohlen- 
stoffatomen oder eine Hydroxygruppe darstellt, 

A eine Gruppe der Formel -CON(R 2 )S0 2 - darstellt, worin R 2 ein Wasserstoffatom oder eine Alkylgruppe mit 
1 bis 12 Kohlenstoffatomen darstellt, und 

B eine Einfachbindung oder eine Gruppe der Forme! -N(R 5 )- oder -N(R 5 )N(R 6 )- darstellt, worin R 5 und R6 
gleich oder unterschiedlich sind und jeweils ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 12 Kohlen- 
stoffatomen darstellen. 

15. Verbindung nach Anspruch 1 oder 2, worin k 4 oder 5 ist. 

17. Verbindung nach einem der Anspruche 1 , 2 und 16, worin R1 eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, eine 
Alkoxycarbonylalkylgruppe mit 3 bis 8 Kohlenstoffatomen, eine Carboxyalkylgruppe mit 2 bis 7 Kohlenstoffatomen, 
eine Hydroxyalkylgruppe mit 2 bis 5 Kohlenstoffatomen, eine In Anspruch 1 definierte heterocyclische Gruppe oder 
eine Alkoxygruppe mit 1 bis 5 Kohlenstoffatomen darstellt. 

18. Verbindung nach einem der Anspruche 1, 2, 16 und 17, worin A eine Gruppe der Formel -CONHS0 2 - oder 
-CONCH 3 S0 2 - darstellt. 

19. Verbindung nach einem der Anspruche 1, 2 und 16 bis 18, worin B eine Einfachbindung oder eine Gruppe der 
Formel -NH-, -NCH 3 - oder -NHNCH 3 - darstellt. 

20. Verbindung nach Anspruch 1 oder 2, worin: 

sowohl m als auch n 0 ist, 
k 4 oder 5 ist, 

R 1 eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, eine Alkoxycarbonylalkylgruppe mit 3 bis 8 Kohlenstoffa- 
tomen, eine Carboxyalkylgruppe mit 2 bis 7 Kohlenstoffatomen, eine Hydroxyalkylgruppe mit 2 bis 5 Kohlen- 
stoffatomen, eine in Anspruch 1 definierte heterocyclische Gruppe oder eine Alkoxygruppe mit 1 bis 5 Koh- 
lenstoffatomen darstellt, 

A eine Gruppe der -CONHSO r oder -CONCH 3 S0 2 - darstellt und 

B eine Einfachbindung oder eine Gruppe der Formel -NH-, -NCH 3 - oder -NHNCH 3 - darstellt. 

21. N-[5-(1,2-Dithiolan-3-yl)pentanoyl]methansuIfonamid und pharmazeutisch geeignete Salze davon. 

22. Verwendung einer Verbindung nach einem der Anspruche 1 bis 21 fur die Herstellung eines Arzneimittels zum 
Erhohen der Aktivitat von Glutathionreduktase in einem Sauger. 

23. Verwendung einer Verbindung nach einem der Anspruche 1 bis 21 fur die Herstellung eines Arzneimittels zur 
Behandlung oder Verhinderung eines Katarakts in einem Sauger. 

24. Arzneimittelzusammensetzung.welche eine Verbindung nach einem der Anspruche 1 bis 21 im Gemisch mit einem 
pharmazeutisch geeigneten Verdunnungsmfttel oderTrager enthalt. 
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1 . Composes de formule (I) : 



^^(CH 2 ) k -A-B-Rl 



dans laquelle : 

i'un demetn represente 0 et I'autre represente 0, 1 ou 2 ; 

k represente 0 ou un nombre entier de 1 a 12 ; 

A represente un groupe de formule -C0N(R 2 )SO 2 - ou R 2 represente 

un atome d'hydrogene, un groupe alkyle ayant 1 a 12 atomes de carbone, un groupe aralkyle defini ci-dessus 
dont la portion aryle peut facultativement etre substituee par 1 a 3 des substituants p definis ci-dessous, un 
groupe acyle defini ci-dessous, ou I'un des substituants a definis ci-dessous ; 

B represente une liaison simple, ou un groupe de formule -N(R 5 )- ou -N(R 6 )N(R 5 )- ou R5 et R 6 sont identlques 
ou dlfferents et represented chacun un atome d'hydrogene, un groupe alkyle ayant 1 a 1 2 atomes de carbone, 
un groupe aralkyle defini cl-dessous dont la portion aryle peut facultativement etre substitute par 1 a 3 des 
substituants p definis cl-dessous, un groupe acyle defini ci-dessous, ou I'un des substituants a definis ci- 
dessous, 

ou bien R 5 , avec Ri et I'atome d'azote auquel ils sont lies, peut former un heterocycle ayant 5 a 7 atomes 
cycliques definis ci-dessous; 
R 1 represente : 



un atome d'hydrogene, 

I'un des substituants a definis cl-dessous, ou 

un groupe alkyle ayant 1 a 12 atomes de carbone qui n'est pas substitue" ou est substituS par 1 a 3 
substituants a definis ci-dessous et/ou substituants y deTinis ci-dessous ou un tel groupe alkyle substltu<§ 
ou non substitut dans lequel la chaTne carbonee est interrompue par un atome d'oxygene et/ou un atome 
de soufre, 

ou bien, iorsque B represente une liaison simple ou un groupe de formule -N(R 5 )- [ou R 5 est tel que defini 
cl-dessus], R 1 peut representor un groupe hydroxyle ou un groupe de formule -OR 7 (ou R 7 represente un 
groupe alkyle inferieur defini ci-dessous, un groupe alcenyle inferieur defini ci-dessous, un groupe aralkyle 
defini ci-dessous dont la portion aryle peut facultativement etre substituee par 1 a 3 substituants p definis 
cl-dessous, ou I'un des substituants a) ; 

les substituants a sont choisis parmi les groupes aryle definis ci-dessous, les groupes heterocycliques definis 
ci-dessous, les groupes aryle definis ci-dessous substitues par 1 a 3 des substituants p, et les groupes heterocy- 
cliques definis ci-dessous substitues par 1 a 3 des substituants p ; 

les substituants p sont choisis parmi les groupes alkyle inferieurs definis ci-dessous, les groupes alkyle 
inferieurs halogenes definis ci-dessous, les groupes alcoxy inferieurs definis ci-dessous, les groupes alkylthio 
inferieurs defini ci-dessous, les groupes hydroxyle, les groupes carboxy, les groupes carbamoyle facuftativement 
substitues definis ci-dessous, les groupes (alcoxy inferieur)carbonyle definis ci-dessous, les atomes d'halogene, 
les groupes nitro, les residus d'amine definis ci-dessous, ies groupes suifo, les groupes sulfamoyle, les groupes 
cyano et les groupes alkyle inferieurs a substitution hydroxyle definis ci-dessous ; 

les substituants y sont choisis parmi les groupes alcoxy inferieurs definis ci-dessous, les groupes alkylthio 
inferieurs definis ci-dessous, les groupes hydroxyle, les groupes nitroxy, les groupes carboxy, les groupes (alcoxy 
inferieur)carbonyle definis ci-dessous, les atomes d'halogene, ies groupes sulfo, les groupes sulfamoyle, les re- 
sidus d'amine definis ci-dessous et les groupes carbamoyle facultativement substitues definis ci-dessous ; et ieurs 
sels pharmaceutiquement acceptables ; 

les groupes aryle vises dans la definition des substituants a sont des hydrocarbures aromatiques carbocy- 
cliques ayant 6 a 14 atomes de carbone cycliques dans un ou plusieurs carbocycles aromatiques qui peuvent etre 
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condenses a un groupe cycloalkyle ayant 3 a 10 atomes de carbone cycliques ; 

les groupes araikyle vises dans (es definitions de R 2 , R 5 , R 6 et R 7 sont des groupes alkyle ayant 1 a 6 atomes 
de carbone qui sont substitu6s par 1 a 3 groupes aryle definis ci-dessus ; 

les groupes acyle vises dans ies definitions de R 2 , R 5 et R e sont choisis dans la classe formee par les groupes 
alkylcarbonyle ayant 1 a 30 atomes de carbone, les groupes alkylcarbonyle halogenes ayant 2 a 6 atomes de 
carbone-, les groupes alcoxy alkylcarbonyle dans lesquels chacune des portions alcoxy et alkyle compte 1 a 4 
atomes de carbone, les groupes alkylcarbonyle insatures ayant 3 a 6 atomes de carbone, les groupes arylcarbonyle 
dans lesquels la portion aryle est telle que definie ci-dessus, les groupes arylcarbonyle halogenes dans lesquels 
la portion aryle est telle que definie ci-dessus, les groupes arylcarbonyle a substitution alkyle en C r C 6 dans les- 
quels la portion aryle est telle que definie cl-dessus, les groupes arylcarbonyle a substitution hydroxyle dans les- 
quels la portion aryle est telle que definie ci-dessus, les groupes arylcarbonyle a substitution alcoxy en C r C 6 dans 
lesquels la portion aryle est telle que definie ci-dessus, les groupes arylcarbonyle a substitution nitro dans lesquels 
la portion aryle est telle que definie ci-dessus, les groupes arylcarbonyle a substitution (alcoxy inferieur)carbonyle 
dans lesquels la portion aryle est telle que definie ci-dessus et les substituants alcoxycarbonyle ont 2 a 7 atomes 
de carbone, les groupes arylcarbonyle a substitution aryle dans lesquels chaque portion aryle est telle que definie 
ci-dessus, les groupes alcoxycarbonyle ayant 2 a 7 atomes de carbone, les groupes alcoxycarbonyle ayant 2 a 7 
atomes de carbone dans lesquels la portion alcoxy est substitute par un atome d'halogene ou un groupe tri(alkyle 
en C^-Cgjsilyle, les groupes aralkylcarbonyie dans lesquels la portion alkyle compte 1 a 6 atomes de carbone et 
la portion aryle est telle que definie ci-dessus et peut §tre facultativement substitute par 1 ou 2 groupes alcoxy 
ayant 1 & 6 atomes de carbone ou groupes nitro, les groupes (alcane infe>ieur)-sulfonyle dans lesquels la portion 
alkyle Inferieur compte 1 a 6 atomes de carbone, les groupes (alcane inf6rleur)-sulfonyle halogents dans lesquels 
la portion alkyle inferieur compte 1 a 6 atomes de carbone et les groupes arylsulfonyle dans lesquels la portion 
aryle est telle que definie cl-dessus ; 

les heterocycles a 5 a 7 chaTnons qui peuvent dtre formes par une combinaison de R 1 , R 5 et I'atome d'azote 
auquel ils sont lies ont 1 a 3 atomes de soufre et/ou d'oxygene et/ou d'azote dont au moins I'un doit etre un atome 
d'azote, lesdits groupes etant facultativement substltues par 1 ou 2 atomes d'oxygene et/ou 1 a 3 substituants p 
definis cl-dessus, et etant de plus facultativement condenses a uh groupe carbocyclique ou heterocydique ayant 
3 a 6 atomes cycliques ; 

les groupes alkyle inferieurs vises dans les definitions de R 7 et des substituants p sont des groupes a chaTne 
lineaire ou ramifiee ayant 1 a 6 atomes de carbone ; 

les groupes alctnyle inferieurs vises dans la definition de R 7 sont des groupes a chaTne lineaire ou ramifiee 
ayant 2 a 6 atomes de carbone ; 

les groupes heterocy cliques vises dans la definition des substituants a ont 5 a 7 atomes cycliques dont 1 a 
3 sont des atomes de soufre et/ou d'oxygene et/ou d'azote, lesdits groupes etant satures ou insatures, etant 
facultativement substituts par 1 ou 2 atomes d'oxygene et/ou de soufre, et etant de plus facultativement condenses 
a un groupe carbocyclique ou heterocydique ayant 3 a 6 atomes cycliques ; 

les groupes alkyle Inferieurs halogenes vises dans la definition des substituants p comprennent un groupe 
alkyle inferieur tel que de>fini ci-dessus qui est substitue par un ou plusieurs atomes d'halogene ; 

les groupes alcoxy inferieurs vises dans la definition des substituants p et des substituants ysont des groupes 
a chaTne lineaire ou ramifiee ayant 1 a 6 atomes de carbone ; 

les groupes alkylthio inferieurs vises dans les definitions des substituants p et des substituants y sont des 
groupes a chaTne lineaire ou ramifiee ayant 1 a 6 atomes de carbone ; 

les r6sidus d'amine vises dans les definitions des substituants p et des substituants 7 sont des groupes de 
formule -NR a R b ou R a et R b sont identiques ou differents et represented chacun un atome d'hydrogene, un groupe 
alkyle inferieur tel que defini ci-dessus, un groupe cycloalkyle ayant 3 a 8 atomes de carbone cycliques, un groupe . 
aryle tel que defini ci-dessus, un groupe heterocydique tel que defini cl-dessus, ou bien R a et R b , avec I'atome 
d'azote auquel ils sont lies, represented un groupe heterocydique azote a 5 a 7 chaTnons tel que defini ci-dessus ; 

les groupes carbamoyle facultativement substitu£s vises dans les definitions des substituants p et des subs- 
tituants ysont des groupes de formule -CONR a 'R b ' ou R a ' et R b * sont identiques ou differents et represented chacun 
n'importe lequel des atomes ou groupes representes par R a et R b definis ci-dessus ou bien I'un de R a< et R b< 
represente un atome d'hydrogene et I'autre represente un groupe acyle tel que defini ci-dessus ou un groupe 
aminosulfonyle ; 

les groupes (alcoxy inferieur)carbonyle vises dans les definitions des substituants p et des substituants y 
comprennent un groupe carbonyle qui est substitue par un groupe alcoxy a chaTne lineaire ou ramifiee ayant 1 a 
6 atomes de carbone ; et 

les groupes alkyle inferieurs a substitution hydroxyle vises dans les definitions des substituants p et des 
substituants ysont les groupes alkyle inferieurs tels que definis ci-dessus qui sont substitues par un ou plusieurs 
groupes hydroxyle. 
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2. Compost selon la revendication 1 , represents par la formule (I") : 




(CHj^— A-.B-R 1 



S— S. 
// >\ 



CO 



(dans laquelle A, B, R1, k, m et n sonttels que definis dans la revendication 1) et ses sels. 

3. Compose selon la revendication 1 ou la revendication 2, dans lequel I'un de m et n est 0 et I'autre est 0 ou 1 . 

4. Compose selon I'une quelconque des revendications 1 a 3, dans lequel k est 0 ou un nombre entier de 1 a B. 

5.. Compose selon I'une quelconque des revendications 1 a 4, dans lequel Ri represente un groupe heterocyclique 
tel que defini dans la revendication 1 , un groupe alkyle ayant 1 a 12 atomes de carbone qui n'est pas substitue 
ou eat substitue par 1 a 3 des substltuants a tels que definis dans la revendication 1 et des substituants v tels que 
definis dans la revendication 1 ou un tel groupe alkyle substitue ou non substitue dans lequel la chatne carbonee 
est interrompue par un atome d'oxygene et/ou un atome de soufre. 

6. Compose selon I'une quelconque des revendications 1 a 4, dans lequel R1 represente un groupe hydroxyle ou un 
groupe alcoxy ayant 1 a 5 atomes de carbone. 

7 ' Po°P?i^ S6 Se '°r '' Une £ > uelconc ' ue des revendications 1 a 6, dans lequel A represente un groupe de formule -CON 
(R2)S0 2 - ou R2 represente un atome d'hydrogene, un groupe alkyle ayant 1 a 12 atomes de carbone ou un groupe 
benzyle. 9 r 

8. Compose selon I'une quelconque des revendications 1 a 7, dans lequel B represente une liaison simple ou un 
groupe de formule -N(R*)- ou -N(R5)N(R8)-. ou R5 et R* sont identiques ou differents et representent chacun un 
atome d hydrogene, un groupe alkyle ayant 1 a 12 atomes de carbone ou un groupe benzyle. 

9. Compose selon la revendication 1 ou la revendication 2, dans lequel : 

I'un de m et n est 0, et I'autre est 0 ou 1 ; 
k est 0 ou un nombre entier de 1 a 8 ; 

Ri represente un groupe heterocyclique tel que defini dans la revendication 1 , un groupe hydroxyle un groupe 
alcoxy ayant 1 a 5 atomes de carbone, un groupe alkyle ayant 1 a 12 atomes de carbone qui n'est pas substitue 
ou est substitue par 1 a 3 des substituants o tels que definis dans la revendication 1 et/ou des substltuants y 
tels que definis dans la revendication 1 ou un tel groupe alkyle substitue ou non substitue dans lequel lachalne 
carbonee est interrompue par un atome d'oxygene et/ou un atome de soufre • 

A represente un groupe de formule -CON(R2)SO z - oil R2 represente un atome d'hydrogene, un groupe alkyle 
ayant 1 a 12 atomes de carbone ou un groupe benzyle ; et 

B represente une liaison simple, ou un groupe de formule -N(R5)- ou -N(R5)N(RB)-, ou R= et R* sont identiques 
ou differents et representent chacun un atome d'hydrogene, un groupe alkyle ayant 1 a 12 atomes de carbone 
ou un groupe benzyle. 

0. Compose selon la revendication 1 ou la revendication 2, dans lequel m et n sont tous deux 0. 

1. Compose selon I'une quelconque des revendications 1, 2 et 10, dans lequel k est un nombre entier de 2 a 6. 

2. Compose selon I'une quelconque des revendications 1 , 2, 10 et 11, dans lequel Ri represente un groupe alkyle 
ayant k 5 atomes de carbone, un groupe alcoxycarbonylalkyle ayant 3 a 8 atomes de carbone, un groupe car- 
boxyalkyle ayant 2 a 7 atomes de carbone, un groupe hydroxyalkyle ayant 2 a 5 atomes de carbone, un groupe 
heterocyclique tel que defini dans la revendication 1. un groupe alcoxy ayant 1 a 5 atomes de carbone ou un 
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13. Compost* selon Tune quelconque des revendications 1, 2 et 10 a 12, dans lequel A represente un groupe de 
formule -CON(R 2 )SO z - ou R 2 represente un atome d'hydrogene ou un groupe alkyle ayant 1 a 12 atomes de 
carbone. 

14. Compose selon I'une quelconque des revendications 1 , 2 et 1 0 a 13, dans lequel B represente une liaison simple, 
ou un groupe de formule -N(R5)- ou -N(R5)N(R6)-, ou R5 et RSsont identlques ou differents et represententchacun 
un atome d'hydrogene ou un groupe alkyle ayant 1 a 12 atomes de carbone. 

15. Compost selon la revendicatlon 1 ou la revendication 2, dans lequel : 

m et n sont tous deux 0 ; 

k est un nombre entler de 2 a 6 ; 

R 1 represente un groupe alkyle ayant 1 a 5 atomes de carbone, un groupe alcoxycarbonylalkyle ayant 3 a 8 
atomes de carbone, un groupe carboxyalkyle ayant 2 a 7 atomes de carbone, un groupe hydroxyalkyle ayant 
2 a 5 atomes de carbone, un groupe heterocyclique tel que defini dans la revendication 1, un groupe alcoxy 
ayant 1 a 5 atomes de carbone ou un groupe hydroxyle ; 

A represente un groupe de formule -CON(R 2 )S0 2 - ou R 2 represente un atome d'hydrogene ou un groupe 
alkyle ayant 1 a 12 atomes de carbone ; et 

B represente une liaison simple, ou un groupe de formule -N(R5)- ou -N(R 5 )N(R 6 )-, ou R 5 et R 6 sont identiques 
ou differents et represented chacun un atome d'hydrogene ou un groupe alkyle ayant 1 a 12 atomes de 
carbone. 

16. Compose selon la revendication 1 ou la revendication 2, dans lequel k est 4 ou 5. 

17. Compose selon I'une quelconque des revendications 1 , 2 et 1 6, dans lequel R 1 represente un groupe alkyle ayant 
1 a 5 atomes de carbone, un groupe alcoxycarbonylalkyle ayant 3 a 8 atomes de carbone, un groupe carboxyalkyle 
ayant2 a 7 atomes de carbone, un groupe hydroxyalkyle ayant2 a 5 atomes de carbone, un groupe heterocyclique 
tel que defini dans (a revendication 1 ou un groupe alcoxy ayant 1 a 5 atomes de carbone. 

18. Compose selon I'une quelconque des revendications 1 , 2, 1 6 et 17, dans lequel A represente un groupe de formule 
-CONHS0 2 - ou -CONCH 3 S0 2 -. 

1 9. Compost selon I'une quelconque des revendications 1 , 2 et 1 6 a 1 8, dans lequel B represente une liaison simple, 
ou un groupe de formule -NH-, -NCH 3 - ou -NHNCH 3 -. 

20. Compose selon la revendication 1 ou la revendication 2, dans lequei : 

m et n sont tous deux 0 ; 
k est 4 ou 5 ; 

R 1 represente un groupe alkyle ayant 1 a 5 atomes de carbone, un groupe alcoxycarbonylalkyle ayant 3 a 8 
atomes de carbone, un groupe carboxyalkyle ayant 2 a 7 atomes de carbone, un groupe hydroxyalkyle ayant 
2 a 5 atomes de carbone, un groupe heterocyclique tel que defini dans la revendication 1 ou un groupe alcoxy 
ayant 1 a 5 atomes de carbone ; 

A represente un groupe de formule -CONHS0 2 - ou -CONCH 3 S0 2 - ; et 

B represente une liaison simple ou un groupe de formule -NH-, -NCH 3 - ou -NHNCH 3 -. 

21. N-[5-(1 ,2-dithiolane-3-yl)pentanoyl]methanesulfonamide et ses sels pharmaceutiquement acceptables. 

22. Utilisation d'un compose selon I'une quelconque des revendications 1 a 21 pour la fabrication d'un medicament 
destine a intensifier I'activite de glutathione-reductase chez un mammifere. 

23. Utilisation d'un compose seion I'une quelconque des revendications 1 a 21 pour la fabrication d'un medicament 
destine au traitement ou a la prevention de la cataracte chez un mammifere. 

24. Composition pharmaceutique comprenant un compose selon I'une quelconque des revendications 1 a 21 en me- 
lange avec un diluant ou support pharmaceutiquement acceptable. 
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